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NOTICE

This document has been prepared for the United States Air Force by Tetra Tech, Inc. to provide
information regarding environmental conditions with respect to possible releases of hazardous substances
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are those of the contractor only and do not necessarily reflect the official position of the United States
Air Force.
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1.0 INTRODUCTION

This is the Quality Assurance Project Plan for the Kotzebue Long Range Radar Station (LRRS), Alaska.

This Quality Assurance Project Plan (QAPP) describes quality assurance (QA) and quality control (QC)

procedures to be used to accomplish the Installation Restoration Program (IRP) Remedial Investigation/

Feasibility Study (RI/FS) at Kotzebue LRRS. The investigation of Kotzebue LRRS will be conducted to

evaluate potential hazardous waste contamination at that site and potential impacts to human health and

the environment.

This QAPP is written as a companion document to the Field Sampling Plan (FSP) that together comprise

the Draft Sampling and Analysis Plan (WAP), Installation Restoration Program (IRP), Remedial Investi-

gation/Feasibility Study, Kotzebue Long Range Radar Station, Alaska. This QAPP describes the QA/QC

procedures used for analytical work performed by Analytical Resources, Inc. (hereinafter referred to as

ARI), as well as the procedures used for the collection and management of data generated during the. RI/FS process at Kotzebue LRRS. All the information in this chapter was prepared according to the May

1991 version of the Handbook to Support the Installation Restoration Program (IRP) Statements of Work,

Volume I - Remedial Investigations/Feasibility Studies (RI/FS) (U.S. Air Force Reprint, 22 May 1992)

(hereinafter referred to as the Handbook).

1.1 OBJECTIVES AND PURPOSE OF THE INSTALLATION RESTORATION PROGRAM

The objective of the U.S. Air Force IRP is to assess past hazardous waste disposal and spill sites aL

U.S. Air Force installations, and to develop remedial actions consistent with the National Oil and

Hazardous Substances Pollution Contingency Plan (NCP) for those sites which pose a threat to human

health and welfare or the environment. Over the years, requirements of the IRP have been developed so

that Department of Defense (DOD) compliance with federal laws such as the Resource Conservation and

Recovery Act (RCRA), NCP, Comprehensive Environmental Response, Compensation and Liability Act

(CERCLA), and Superfund Amendments and Reauthorization Act (SARA) could be met.

1 WO4AW 3:04M



To ensure compliance with the following regulations, the DOD developed the IRP. The IRP was initiated

so that DOD could identify potentially contaminated sites, investigate these sites, and evaluate and select

remedial actions for potentially contaminated facilities.

The NCP was issued in 1980 to provide response guidance and a process by which contaminant releases

could be reported, contamination could be identified and quantified, and remedial actions could be

selected. The NCP describes the responsibility of federal and state governments, and those responsible

for contaminant releases.

In 1980, Congress enacted CERCLA. CERCLA outlines the responsibility for identifyi and remediating

contaminated sites in the United States and its possessions. CERCLA identified the EPA as the primary

policy and enforcement agency regarding contaminated sites. Executive Order 12316, adopted in 1981,

gave various federal agencies, including the DOD, the responsibility to act as lead agencies to conduct

investigations and implement remedial efforts when they are the sole or co-contributor to contamination

on or off their properties.

SARA of 1986 extends the requirements of CERCLA, and modifies CERCLA with respect to goals for

remediation and the process leading to the selection of a remedial process. Under SARA, technologies

that provide permanent removal or destruction of a contaminant are preferable to action which only

contains or isolates the contaminant. SARA also provides for greater interaction with the public and state

agencies, and extends the EPA's role in evaluating health risks associated with contamination. Under

SARA, early determination of Applicable or Relevant and Appropriate Requiremet (ARARs) is

required, and potential remediation alternatives should be considered at the initiation of an RI/PS. SARA

is the primary legislation governing remedial action at past hazardous waste disposal sites.

The IRP is the DOD's primary mechanism for response actions on U.S. Air Force installations affected

by the provisions of SARA. In November 1986, in response to SARA and other EPA interim guidance,

the U.S. Air Force modified the IRP to provide for an RI/MS program. The IRP was designed so that the

RI/FS would be conducted as parallel activities rather than serial activities. The program now includes

ARAR determinations, identification and screening of technologies, and development of alternatives. The

2 o00 . 3Si.



IRP may include multiple field activities and pilot sntdies prior to detailed final analysis of alternatives.

*Over the years, requirements of the IRP have been developed to ensure DOD compliance with federal

laws such as NCP, CERCLA, and SARA.

The objectives of the IRP are to:

0 Identify and evaluate sites where contamination may be present on DOD property because

of past hazardous waste disposal practices or spills;

"* Control the migration of hazardous contaminants; and

"* Control health hazards or hazards to the environment that may result from pat DOD

disposal operations.

The IRP was developed so that these objectives could be met in accordance with CERCLA, NCP, and

SARA. Solutions that are developed should provide the level of protection necessary to protect public

health and the environment, meet requirements of ARARs, and be technically feasible to implement at

a site.

1.2 PURPOSE AND SCOPE OF THE QUALITY ASSANCE PROJECT PLAN

This QAPP outlines QA/QC methods for analytical, and data management aspects of the RI/FS activities

at the Kotzebue LRRS. This QAPP portion of the SAP is a companion document to the Draft Work Plan,

Installation Restoration Program (MAP), Kotzebue Long Range Radar Staionm Alaska (Tetra Tech, Inc.

1994) (hereinafter called the Work Plan) and contains a discussion of the foilowing topics:

"* QA objectives for data precision, accuracy, completeness, representa-iveness, and

comparability;

"* Calibration procedures, references, and frequencies;
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" Samnpling, Wboratory, and Cha•n-of-Custody procedure;

* Procedures to assess data precision. accuracy, completens, eruaiv-mus., ad

comparability;

"* Corrective actions specific to AIl; and

"* QA reports.

0



2.0 PROJECT DESCRIPTION

Tetra Tech, Inc., under contract to the United States Department of the Air Force (USAF), has ben

requested to conduct a remedial investigation/feasibility study (RI/FS) at the Kotzebue Long Range Radar

Station (LRRS), Kotzebue, Alaska. The RI/FS will be conducted under the authority of the USAF

Installation Restoration Program (IRP) and under direction of the Air Force Center for

Excellence (AFCEE).

The RI/FS process includes a scoping task to define data requirements and objectives, a remedial

investigation to characterize sites and support a baseline risk assessment, and a feasibility study to define

and evaluate available remedial alternatives to support the selection of specific remedial actions. The

RI/FS process can be conducted in stages that focus on particular aspects of each process. A Stage I nd

Stage 2 IRP RI/FS have been previously conducted at Kotzebue LRRS as described in Section 2.1,.Project Background. However, remaining concerns regarding current site conditions necessitate further

site investigation and remedial response in order to achieve environmental restoration at Kotzebue LRRS.

This section summarizes project background information, describes general project objectives and scope,

and identifies subcontractors and their roles during the proposed IRP RI/FS activities.

2.1 PROJECT BACKGROUND

This section presents a description of Kotzebue LRRS, a sunmmary of past IRP work conducted at the

installation, and a description of the recent site survey conducted by Tetra Tech and Air Force personnel

at Kotzebue LRRS.

2.1.1 Intailation Description

Kotzebue LRRS is located on 676 acres of land adjacent to Kotzebue Sound. The installation is located

approximately 610 miles northwest of Anchorage and 450 miles west-northwest of Fairbanks (Figure 2-1).
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The City of Kotzebue, Alaska, accessible by road 4 miles north of the site, has a population of

O approximately 3600 (Figure 2-2).

Kotzebue LRRS was originally built as a temporary aircraft control and warning site to fill a radar

coverage gap while two permanent sites were being built at Cape Lisburne and Tin City, Alaska.

Kotzebue LRRS was equipped with a lightweight search radar when it first became operational in 1950.

In 1954, the Alaskan Air Command (AAC) decided to convert the site into a permanent tation.

Construction of permanent facilities was completed in 1958. Kotzebue operated as a ground-controlled

intercept site until 1973, when it was converted to a North American Air Defense Command (NORAD)

surveillance station. Communications for Kotzebue LRRS were provided by White Alice Communication

Systems (WACS) from 1957 until 1979, when a commercial satellite station replaced WACS. In 1977,

AAC signed a base operating support contract with RCA Services as part of an Air Force-wide effort to

reduce remote tours. Sixty-nine military positions were eliminated and 16 operations positions remained.

Installation of Joint Surveillance System (JSS) equipment was completed in 1982, enabling radar and

beacon data to be transmitted by satellite to the Elmendorf Region Operations Control Center (ROCC).

These operation modifications left only contractor personnel to maintain the radar. A Minimally Attended

Radar (MAR) system was installed in 1985 that enabled deactivation of the site, with the exception of the

O radome. Radar maintenance technicians are currently housed in the nearby City of Kotzebue (WCC

1990a). Figure 2-3 provides an illustration of the Kotzebue LRRS facility.

Past operations such as radar and vehicle shop maintenance at Kotzebue LRRS generated wastes,

including waste oils and spent solvents. Waste oils were drummed and stored in waste accumulation

areas within facility boundaries. Some waste ofis were used for ground application (dust control) on

roads. A waste accumulation area and installation landfill, both located adjacent to Kotzebue Sound, were

used to store and dispose of facility wastes. Potential contaminants associated with base operations

include waste oil, fuels, solvents, herbicides, and pesticides. In 1972, the waste accumulation area was

closed, and in 1974 the landfill was closed. The waste accumulation area and landfill were cleaned and

regraded, and drummed wastes were removed from the installation in 1975. Fuels management at

Kotzebue LRRS included diesel fuel storage in large above-ground storage tanks located adjacent to

Kotzebue Sound. These tanks provided fuel to smaller fuel tanks located adjacent to the composite

facility. The beach fuel storage tanks were removed in 1992. and the smaller fuel tanks located adjacent

to the composite facility are still in place.
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2.1.2 Previio Investigative Activites a=W Dormmm

This section provides a chronologic summary of past to present IRP activities conducted at Kotmebue

LRRS. Summary tables and figures are presented to identify and describe sites, and to provide a comaon

frame of reference regarding all past environmental characterization and associated analytical results

obtained for Kotzebue LRRS.

2.1.2.1 Phase I Records Search. In 1985, Engineering - Science (ES) conducted a Phase I Records

Search for the AAC Northern Region, which includes Kotzebue LRRS. The purpose of the Phase I

records search was to identify and prioritize past disposal sites that may pose a hazard to public health

or the environment as a result of contaminant migration to surface water or groundwater, and to identify

contaminants that could have an adverse effect due to their persistence in the environment. Twelve sites

were identified from a review of base records, interviews with current and former employees, information

gathered during field surveys, and from interviews with local, state, and federal agency representatives.

Based on an additional assessment of factors such as site characteristics, waste characteristc, and the

potential for contaminant migration, eight sites were identified for further IRP evaluation (ES 1965).

2.1.2.2 Stage 1 RI/FS. In 1988, Woodward-Clyde Consultans (WCC) conducted a Stage I Remedial

Investigation/Feasibility Study (RI/FS) to assess past hazardous materials disposal and spill sites at

Kotzebue LRRS, and to develop remedial action(s) for sites thought to pose a threat to human health and

welfare or to the environment. Twelve sites were initially identified for investigation by WCC, including

the eight sites previously identified during the Phase I Records Search. Based on a 1987 field

reconnaissance conducted by WCC and USAF personnel, two sites were excluded from investigation

based on a lack of evidence regarding contamination and environmental stress (WCC 1990.). Table 2-1

provides a description of sites identified by WCC. Figure 2-4 provides an installation diagram identifying

site locations.

The Stage 1 RI was conducted at 10 sites, and included soil/sediment sampling at all sites, surface water

sampling at site SS07-Lake, a soil gas survey conducted at the SS12-Spills No. 2 and 3 sites, water-

flooding pilot testing at the SS12-Spill No. 3 site, and aeration of soils at the SSI l-Fuel Spill site.

10 O.ro. 3
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Analyses conducted on soil and surface water samples collected during the Stage 1 RI are summarized

* in Table 2-2. Analytical results indicate that total petroleum hydrocarbons (TPH) constitute the primary

soils contamination problem at Kotzebue LRRS. Additionally, polychlorinated biphenyls (PCBs),

pesticides, and benzene, ethylbenzene, toluene/xylene (BETX) were detected in soil samples. No organic

compounds were detected above laboratory detection limits in a surface water sample collected from the

former water supply lake. However, the pesticide 4,4'-DDT (2.6 mg/kg) and the PCB Aroclor 1260

(3.4 mg/kg) were detected in a sediment sample collected from the former water supply lake. Metals

concentrations identified in soils and surface waters are reported to be within the typicai range for those

constituents in the contiguous United States (WCC 1990a). Maximum concentrations of organic

compounds and metals identified in site soils and surface waters are provided in Table 2-3 as presented

in the Stage 1 RI/FS Final Report.

A soil gas survey was conducted at the SS12-Spills No. 2 and 3 sites to provide a qualitative assessment

of the extent of petroleum contamination adjacent to the site. However, the soil gas data are reportedly

non-quantifiable, primarily due to the extreme variability of soil moisture content within soils (WCC

1990a). Water-flooding pilot studies were conducted at the SSI2-Spill No. 3 site in an attempt to recover

free product from contaminated soils. Study results indicate that water-flooding is not a viable remedial

alternative; this conclusion was based on inadequate volumes of free-product at the site and the low

permeability of site soils (WCC 1990a).

Identified contaminants of concern, including TPH, PCBs, and the organochlorine herbicides/pesticides

delta BHC, 4,4'-DDT, 4,4'-DDE, and 4,4'-DDD, were evaluated with respect to state and federal

cleanup standards and health and environmental criteria. A qualitative two-tiered health and

environmental risk screening approach was developed to identify those sites warranting further

consideration regarding remedial actions. Based on the risk screening criteria and methodology used, no

Kotzebue LRRS sites reportedly posed significant health or environmental risks (WCC 1990a).

Recommended cleanup levels, developed for contaminated soils based on federal criteria and a modified

California leaking underground fuel tank (LUFT) manual scoring procedure for TPH, were as follows

(WCC 1990a):

13 04M%. 3 :Of
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Contaminant Concentration (mg/kg)

TPH (ST0.-Beach Tanks) 1,000
TPH (All other sites) 10,000
PCBs 10
Benzene 1
Ethylbenzene 50
Toluene 50
Xylene 50

Despite the absence of significant health or environmental risks identified in the risk screening process,
WCC (1990a) recommended several sites for further remedial action based on soil analyses indicating

contamination above recommended cleanup levels, including the SS12-Spill No. 2, SS12-Spill No. 3,

SSOI-Waste Accumulation Area No. 1, SS09-PCB Spill, SSIO-Solvent Spill, SSIl-Fuel Spill, and STF5-

Beach Tanks Sites.

WCC conducted an FS to evaluate remedial technologies and identify appropriate remedial alternatives.
Four distinct operable units were defined to create a logical division of site cor-amination problems while

providing an appropriate means for remedial assessment. Table 2-4 provides a description of operable

units and a summary of remedial alternatives selected by operable unit for sites recommended for further

remedial action.

2.1.2.3 Sste 2 RI/FS. In 1989-1990, WCC conducted a Stage 2 RI/FS program at Kotzebue LRRS

to address the sites recommede for remedial action based on the findings of the Stage 1 RI/PS. Field

activities conducted between July 1989 and September 1990 included pilot-scale remediation tests

involving excavation and landfarming, in situ enhanced bioremediation, excavation and off-site disposal

of PCB contaminated soils, the removal of four transformers, and an investigation of soil and

groundwater at the STO5 Beach Tank site.

A landfarm was constructed on a level pad (part concrete and part fill) on the east side of the installation

access road, directly east of the Composite Facility. TPH contaminated soils and fill were excavated

from the SS01-Waste Accumulation Area No. 1 (approximately 50 yd3), the SS12-Spill No. 2 (approxi-

16 ON"IIW. 3.Ma
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mately 100 yd3), and the SS 12-Spill No. 3 (approximately 350 yd3) sites, and were stockpiled on 6 mil

plastic within the landfarm area. Soils were spread, and emulsification and micromntrieut aops were

applied. The landfarm was mixed weekly over the course of two field seasons to promnea microbial

activity, and has been subsequently sampled on an intermittent basis to evaluate TPH reductions.

In situ enhanced bioremediation activities were conducted at the SS12-Spil No. 3 and the SS,1 -Fuel Spill

sites, and included areal applications of emulsifiers and micromities. Additionally, treatmen

infiltration trenches were installed at the SSI2-Spil No. 2 Site. Emulsifiers and microsuariems were

added to the infiltration trenches in an attempt to degrade TPH in soils surromding pipes, pumps, tanks,

and fencing.

PCB contaminated soils were excavated from two White Alice Sites (SS09-PCB Spill and SSl0-Solvent

Spill Sites). An estimated 5.3 yd3 of contaminated soil from Site SS09 and 7.8 yd3 from Site 5510 were

excavated, placed in 55 gallon drums, and shipped to the Defense Reutilization and Marketing Office

(DRMO) at Elmendorf AFB. Confirmation soil samples were collected in each excavation to document

complete PCB removal.

Soil and groundwater at the STOS-Beach Tanks Site were characterized for the purpose of quantifying

the nature and magnitude of contamination, delineating the horizontal and vertical extent of contami-

nation, determining the hydrogeologic setting, and completing an FS of remedial alternatives.

Analyses conducted on soil and groundwater samples collected during the Stage 2 RI/FS are presented

in Table 2-5. Analytical results for PCB confirmation soil samples collected from the base and sides of

the excavations of the SS09-PCB Spill and SSIO-Solvent Spill Sites indicate PCB concentrations below

cleanup goals, with maximum residual concentrations of 1.3 mg/kg and 3.7 mg/kg, respectively, for the

two sites. Soil samples collected during landfarm and in situ enhanced bioremediation activities exhibit

a mean reduction in TPH concentrations over time. Table 2-6 presents TPH concentrations measured

in samples obtained during the landfarm and in situ enhanced bioremediation program (as presented in

the December 1990 Stage 2 RI/FS Report; WCC 1990b). The mean reductions in TPH concenration

observed in landfarm soils over time are probably the result of biological degradation, volatilization, and

leaching processes (WCC 1990b). Volatilization was not considered a significant loss mechanism

because: 1) volatile components would likely have dissipated from the spill prior to the study; 2) the

18 MOM 3.-O.
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TABLE 2-6. TOTAL PETROLEUM HYDROCARBON CONCENTRATIONS IN SOIL SAMPLES COLLECTED

FROM THE LANDFARM. NATIVE TUNDRA, AND DISTURBED TUNDRA,

Sampwling Dam Nubro Samples (.6ftg Stanmiad Devlidom Samdd EurorLANDFAM SIT
August 8. 1969 9 9.656 3.946 1.315

Sepiamber 12, 1989 9 5,237 1.385 462

Sepeember 26. 1989 9 5.919 2,602 667

July 25. 199 10 4,044 567 179

Sepuember 24, 199 10 2.359 551 174

NATIVE TUNDRA (5812-SpE No. 3 SIM)

August 8. 1989 5 6.018 5,513 2.445
4a 7500 SION 2.544

Septamber 12. 1989 5 5,338 7,363 3.293

September 26. 1989 5 5,338 7.363 62s

July 24. 199 10 3,118 2.1"9 6o5

September 24, 199 10 2.044 2,604 324
9b1.306 1.230 410

DISTURBED TUNDRA(88114FW SOE SIMs)

August8. 198 S 6.310 1.709 764

September 12. 1989 5 1.597 1.533 636

Septembe 26, 1969 5 726 606 272

July 25. 19M 10 1,013 469 148

September 24. 199 10 575 603 191

a Ifon analysis of 90 MIkin removed as anl apperei oamier.

b If one analysts of 8.680 .glkg is removed as an appetit audier.

Note: This table was adapted rom. die Woodwani-Clyde CouaamI Decelobr 1990 Draft Stag 2 3jM~ Repmr

20



volatile components of arctic diesel fuel represent approximately 30 percent (by weigit) of the total

mixture; 3) relatively cold temperatures and high soil moisture contents were noted during the study;

4) insufficient aromatic hydrocarbon detections were obtained during the initial site investigation (WCC

1990b). Leaching was also reportedly not an important loss mechanism becaue: 1) construction of a

berm around landfarm reduced surface run-off potential; 2) a majority of organic components in diesel

fuel are hydrophobic; 3) soils were subject to many years of precipitation and leaching prior to study

(WCC 1990b).

The mean reduction in TPH concentrations observed in the disturbed tundra treatment area (SSI -Fuel

Spill Site) is partially attributable to dilution resulting from the mixing of approximely 24 yd3 of clean

beach soil, which was added to reduce the soil moisture content (WCC 1990b). The mean reduction in

TPH concentrations observed in native tundra (SS12-Spill No. 3 Site) must be viewed with caution due

to the limited number of soil locations sampled and the uneven distribution of TPH across the tundra hill

site (WCC 1990b). The degree to which natural degradation of diesel fuel conination has occurred

in native tundra has not been evaluated. However, the reported revegetation of the hillslope is a potential

indication of TPH reduction (WCC 1990b). TPH concentrations identified in soil and groumdwater

samples from the STOS-Beach Tanks Site ranged from 70 to 21,000 mg/kg (soils) and 560 to 8,700 mg/L

(groundwater). In addition to contaminant chemistry, conventional and biological characterization of

groundwater adjacent to the beach tanks was conducted as part of the feasibility study. Table 2-7 presents

maximum detected concemrations in STOS-Beach Tanks Site soil and groundwater samples.

Diesel fuel from surface storage tanks was the primary contaminant at the STOS-Beah Tanks Site based

on detections of TPH in soils and groundwater. Applicable or relevant and appropriate requirements

(ARARs) were evaluated by WCC. Federal and State regulations that would potentially serve as ARARs

were identified. Based on modified LUFT criteria, WCC recommended a TPH cleanup level of 1,000

mgf/k for beach soils. Chemical substances identified in soil and groundwater samples from the site

include 2-methylnaphthalene, toluene, total xylems, ethylbenzmne, and TPH (see Table 2-7). A quali-

tative two-tiered risk screening methodology developed during the Stage 1 RI/PS was used to establish

potential health and environmental risks at the site. The overall conclusion reported by WCC states that

TPH at the beach tank site presents a potentially significant risk to aquatic organisms (WCC 1990b).
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TABLE 2-7. 1969-1990 STAGE 2 RI/FS MAXIMUM DETECTED CONCENTRATIONS
IN STOS-BEACH TANKS SITE SOIL AND GROUNDWATER SAMPLES

Analys Soils (mg/kg) Gmonnvg (mg/L)

TPH 21,000 8,700

Ethylbenzene NAa 0.0063

Toluene NA 0.034

Xylenes NA 0.140

2-Methyinaphthalene 26 NA

Disaolved oxygen NA 16

Chemical oxygen demand NA 526

Biological oxygen demand NA 81

Total dissolved solids NA 1,250

MEcni Emnum

Total bacteria NA 5.73

Colony forming NA 1.30

Fluorescent pseudomouad NA 8.0

P-henap-htb- depuler NA 1.03

a NA - Not analyzed.

b Total bacteria (x 107 per mL)

Colony forming units (x 107 per mL)
Fluoresent pseudononads (x 101 per mL)
Phenaphhrefe degraders (x 106 per mL).
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A feasibility study (FS) was conducted by WCC for the STOS-Beach Tanks Site, idenifying remd

technologies and evaluating technical applicability using site characteristics and data collected during the

RI. Two operable units were developed for the beach area to provide appropriate remedial alternative

evaluation. Remedial alternatives selectively screened and selected by operable unit for the STOS-Beach

Tanks Site is presented in Table 2-4. An Interim Remedial Measure (IRM) was recommended by WCC

for source control of fuel remaining in the beach tanks. The recommended IRM was to pump remaining

fuels through a gravity water separator and use fuels locally as heating fuel.

Based on Stage 2 RI/FS results, the following sites were recommended for follow-on actions at Kotzebue

LRRS (WCC 1990b):

a SSl2-Spill No. 2 Site - Continue the pilot study at the landfarm. Implement remedial

actions at active pipelines, tanks, roadways, and the security fence.

a SS12-Spill No. 3 Site - Continue the pilot study at the landfarm, and continue the iot situ

enhanced bioremediation pilot study on the tundra.

aS S 1 -Fuel Spill Site - Continue the in situ enhanced bioremediation pilot study.

0 ST05-Beach Tanks Site - Mitigate soil and groundwater contamination using in situ

bioremediation without groundwater capture.

Kotzebue LRRS Stage 2 RI/FS sites recommended for no further action included the SSO1-Waste

Accumulation Area No. 1, SS09-PCB Spill, and SSIO Solvent Spill Sites (WCC 1990b).

2.1.2.4 Beach Tanks RemeWal. Three diesel fuel storage tanks were formerly located approximately

0.25 miles southwest of the installation's Composite Facility, adjacent to Kotzebue Sound (see

Figure 2-4). Two of the storage tanks were 50 ft in diameter and 22 ft high, each with a capacity of

7,890 barrels. The third storage tank measured 44 ft in diameter and 24 ft high, with a capacity of 6500

barrels (WCC 1990b). The estimate made during WCC RI/FS activities of the cunmulative diesel fuel

remaining in the three storage tanks was approximately 39,500 gal. In 1992, the Air Force removed the
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three diesel fuel storage tanks from the site. Only the tank nests (beumd containment area), asphalt tank

pads within bermed areas, and the fuel pump house remain at the site.

2.1.2.5 Exvirmental Baseline Swvey (Nageadoal Aid Bldg. 101). In July 1993, Shannon and

Wilson, Inc. conducted an environmental baseline survey of the Kotzebue LRRS Navigational Aid

Building (Bldg. 101; see Figure 2-3). The environmental baseline survey was conducted for the

University of Alaska, Fairbanks Facility Planning and Project Services Department as a requirement for

a USAF long-term lease for this facility. The environmental baseline survey included the collection of

eight building material samples for asbestos and four hand-augered soil smnples for diesel range TPH

analysis.

Asbestos building materials were identified in siding panels on the exterior walls and floor, and in the

interior wall wainscoting (Shannon and Wilson, Inc. 1993). Analytical results for diesel-range TPH in

soils is provided below.

Sample Identification Sample Location Diesel-Range TPH (mg/kg

577-10 East side of above-ground 4,200
storage tank north of buiding

577-11 East side of generator tank 700
stand, south of building

577-12 8 feet east of above-ground 180
storage tank, 7 feet north of
building

577-13 In tundra approximately 110 70
feet north, and 25 feet west of
west edge of building

Fuel was reportedly supplied to a generator and diesel furnace via above-grade steel pipelines connecting

two small-capacity above-ground tanks. Spillage or overflow from the fuel delivery system reportedly

resulted in soil contamination in the immediate vicinity of the tanks, and may be present at locations along

the pipeline corridor (Shannon and Wilson, Inc. 1993).
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2.1.2.6 1I3 Site Swvy. On 29 September 1993, Tetra Tech and Air Force personnel and their

p contractors conducted a site survey of Kotzebue LRRS and surrounding areas. The site survey was

conducted to evaluate current site conditions, identify potential areas of concern, and obtain the

information necessary to prepare RI/FS scoping documents in preparation for the 1994 IRP field

activities. Based on the 1993 Site Survey, and discussions between Tetra Tech and Air Force personnel,

ten areas of concern were identified for consideration in addition to the sites previously identified in the

Stage I RI/FS Report (WCC 1990a). Identification and description of areas of concern is provided in

Table 2-8. Figure 2-5 provides an installation diagram identifying the location of areas of concern.

The former landfill and waste accumulation area located adjacent to Kotzebue Sound were inspected

during the site survey. The former landfill area exhibits intermittent areas of mounding that contain

landfill debris, including metal wastes such as drums and other empty metal containers and metal debris.

Additionally, two 12 volt batteries were identified mixed with metal debris at one mounded location. In

the WCC Stage I RI/FS report (WCC 1990a), it was indicated that some former landfill wastes remained

buried at the site. However, the site was excluded during the Stage I remedial investigation, and was

recommended for no further action. The buried landfill wastes described by WCC are suspected to

comprise the mounding observed during the 1993 Site Survey.I
The landfarm located east of the Composite Facility was also inspected during the site survey. Based on

visuai inspection, the landfarm has not been properly maintained, with no cover to prevent infiltration

or runoff and no limitations to site access. Landfarm soils were manually exposed during the site survey,

revealing visual and olfactory indications of petroleum hydrocarbon contamination. Additionally, the

formerly bermed margin of the landfarm was not discernable from the landfarm material proper. The

landfarm has been included as an area of concern (see Table 2-8).

The SS12-Spills No. 2 and 3 Site was inspected during the site survey. In general, previous descriptions

of this area reflect the observed site conditions, and include zones of stressed vegetation and petroleum

hydrocarbon seepage from a small area of sloping gravel fill material. During previous IRP investi-

gations, the excavation of soils was conducted to remove source materials. However, the specific excava-

tion zones were not discernable, possibly due to regrading activities.
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2.2 PROJECT SCOPE AND OBJECTIVES

Tetra Tech's general approach regarding the development of the Kotzebue IRP RI/FS is to maximize the

use of existing data from previous investigations. Available site information has been integrated into the

Kotzebue LRRS site conceptual model, and has been used to identify additional data needs, facilitate the

selection of remedial designs, and to guide the risk assessment process. Overall project objectives for

the Kotzebue LRRS RI/FS include:

a Provide data of sufficient quality and quantity to adequately characterize sites in support

of a natural biodegradation evaluation, baseline risk assessment, applicable or relevant

and appropriate requirements (ARARs), and a feasibility study.

"* Conduct a feasibility study designed to enable the USAF to focus on appropriate remedial

actions with consideration to logistical, environmental condition, and climatic limitatiom.

"* Provide appropriate project information and opportunities for comnunity involvement in

order to develop a positive relationship between the USAF and the community of

Kotzebue, Alaska.

2.2.1 Field Activities Summary

The field investigation activities described in the following sections are proposed to meet project and site

objectives, and are based on a review of past IRP investigation activities, site survey information, a

background literature search, and the development of the Koizebue LRRS site conceptual model. All

field investigation activities and methodology will conform to the guidelines established by the Hanbook.

Six sites identified during previous IRP field investigations have been selected for further characterization.

The sites were selected based on a review of historical site information, previous IRP RI/PS results,

ADEC correspondence concerning current site conditions, and site survey information. The six sites

include: 1) Site SS02-Waste Accumulation Area No.2/Landfill; 2) Site STOS-Beach Tanks; 3) Site SS07-

Lake; 4) Site SS08-Barracks Pad; 5) Site SS11-Fuel Spill; and 6) Site SS12-Spills No. 2 and 3. During

September 1993, Tetra Tech and Air Force personnel conducted a site survey of the Kotzebue LRRS and

surrounding areas. Ten areas of concern (AOCs) were identified during the site survey that warrant

28 OVMW 9-4M



further consideration during this RI/FS field sampling effort. Figure 2-6 identifies sites and areas of

*concern (AOCs) to be investigated at Kotzebue LRRS. A summary of proposed field activities for

Kotzebue LRRS is provided in Table 2-9.

2.2.2 Intended Use of Data

Data needs for Kotzebue LRRS include both screening-level mesurements and data of sufficient quality

to be used in the health and ecological risk assessment, in the feasibility study, and to ensure compliance

with ARARs. In addition, sufficient information must be provided to meet the requirements of the

IRPIMS database.

For data collected during the work effort at Kotzebue LRRS, the main analytical program will be

performed at a fixed base laboratory at Analytical Support Level Il, with rigorous documentation

performed according to requirements specified in the Handbook. The field screening analyses included

in the geophysical and tidal surveys will be conducted according to Level 11 protocols. Site-specific

health and safety screening, measurement of parameters during environmental sample collection, and

measurements associated with well development and purging will be conducted according to Level 1

protocols. The quality criteria employed for the Kotzebue LRRS RI/FS address the following data.characteristics: accuracy, precision, completeness, representativeness, and comparability. Project data

quality objectives and a quality criteria assessment for the Kotzebue LRRS RI/FS are presented in detail

in following sections 4.0, Quality Assurance Objectives for Measurement Data.
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2.3 IDENTIFICATION OF ANALYTICAL LABOIRATORIS, SUBCONTlACTORi AND

THEIR TASKS

The following subcontractors will provide services for work accomlished under the lRP RI/PS at

Kotzebue LRRS:

,Anavtical L~ahomMor

Primary Source:

Analytical Resources, Inc.

333 9th Avenue, North

Seattle, WA 98109

Telephone (206) 621-6490

Facsimile (206) 621-7523

Auxiliary Sources:

PACE Inc. - Minnesota Regional Laboratory

1710 Douglas Drive North

Minneapolis, Minnesota 55422

Telephone (612) 544-5543

Facsimile (612) 525-3377

When auxiliary laboratories have been selected to serve as a backup to the primary lab, all relevant

QA/QC elements are detailed into a laboratory specific addendum to the QAPP. This will also be tre

of any laboratory required for specialty anlyses identified during the RI/MS process. These auxliary

laboratories will comply with the format of this QAPP and the Handbook, where relevu. All QC

criteria, calibration procedures, and other requirements stated in the QAPP will be described for any othdr

analytical laboratory in compliance with the QAPP. This supplemental information will be submited for

review to relevant agencies and the Kotzebue LRRS Restoration Team Chief prior to impmmion.
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3.0 PROJECT ORGANIZATION AND hESONSIIILITY

The organization, functional responsibilities of key staff, levels of authority among key patticipamn, and

lines of communications for activities affecting the QAPP for this project are presented on Filgmu 3-1 and

discussed in the following sections.

3.1 PROJECT PERSONNEL

The project personnel have been selected to provide the specific technical and management capabilitis

and qualifications as required. Mr. Michael McGhee is the Restoration Team Chief (RTC) ad

Contracting Officer's Represenative (COR) for the RI/MS activities associated with the IRP site at

Kotzebue LRRS (see Figure 3-1).

3.1.1 Project Manages

The Project Manager for the Kotzebue LRRS work effort is Mr. Roderick A. Canr. Mr. Canr is

responsible for overall direction, coordination, and technical consistency of the Kotuzbue LRRS project

efforts (see Figure 3-1).

3.1.2 Progrm QA/QC Dkret

Dr. William Brownlie is designated as the nRP Program QA/QC Director. He remains independent of

the cost, scheduling, and other performance constraints that are the reponsibilities of the Task or Subtak

Managers (see Figure 3-1). Dr. Brownlie also serves as the overall lIP Program Manager for Tetra

Tech, Inc.

3.1.3 ProJect QA/QC Managl

Dr. Garabed Kassakhian is the Project QA/QC Manager (see Figurr 3-1). Dr. Kassakhian will be rspon-

sible for all project-related QA/QC elements. These include both laboratory and field activities associated
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with the RI/FS investigation at Kotzebue LRRS. He will review deliverable containing reviewed or

Ovalidated data such as the Analytical Informal Technical Information Repom (MiR), or the Insallation

Restoration Program Information Management System (IRPIMS) disk deliverable. Dr. Kausakhian will

also review final laboratory and field audit reports and any relevant Standard Operation Procedures

(SOPs) provided to him by the laboratory Data Management Project Manager and other personnel (see

Figure 3-1). He will organize and supervise the onsite laboratory audit, raw data and data integrity audits.

3.1.4 QA Auditor

Ms. Stephanie Pacheco is the Project QA Auditor (see Figure 3-1). Ms. Pacheco or her designee will

be responsible for initiating audits of both laboratory and field -activities. Once any audit is complete,

a report on the status of the QA/QC of the system under analysis will be completed and given to both

the Project QA/QC Manager and the Project Manager for review and possible action. She will also

provide oversight and direction to the Data Management Project Manager. Once ITIR and IRPIMS

deliverables are completed, she will audit these documents prior to review by the Project QA/QC

Manager.

3.1.5 3 aa MDa ngtauu

OMr. Rick Whitaker, a Califoria registered geologist (RG #4368) is the Data Management Project

Manager and will be responsible for all deliverables associated with the Kotzebue LRRS RI/FS Program.

He will be responsible for the production of the Informal Technical Information Report (ITIR) that will

include reviewed or validated data. He will also be responsible for the Installation Restoration Program

Information Management System (IRPIMS) deliverables for the Kotzbue LRRS RI/FS (Figure 3-1).

3.2 ANALYTICAL RESOURCES, INC.

At ARI, the President is Mr. Mark Weidner. Mr. Weidner coummicates directly with the QA Officer

as well as her staff and also with the specific managers of the various sections associated with the

laboratory (Figure 3-2).

Ms. Michelle Turner is the QA Officer of ARI and Ms. Suzanne Kitch provides QA/QC support to her

(Figure 3-2). Their responsibilities include preparation of written documents defining QA/QC procedure,
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as well as review and approval of laboratory QC procedures, supervision of sample control operations,

and oversight of intra-laboratory testing programs and certifications. Mr. John Hicks and Ms. Sue

Dunnihoo are the ARI Project Managers for the RI/FS work effort at Kotzebue LRRS (see Figure 3-2).

Mr. Hicks and Ms. Dunnihoo provide contact between ARI and Tetra Tech, Inc. on issues such as

technical questions regarding analytical results, scheduling and.shipping, sample containers, and other

issues that are not QA questions.

Data associated with environmental samples collected during the RI/FS work effort at the Kotzebue LRRS

will be constantly checked by ARI staff at all levels to ensure that appropriate QC measures have been

taken and the outcomes are within acceptable ranges. The effectiveness of the ARI laboratory QA/QC

program is continuously evaluated by the QA/QC staff. Data that fails prescribed criteria will be reported

to the ARI QA/QC staff. Once evaluated, a QC staff member or the Project Manager will notify

Mr. R. Canr, Project Manager, and/or Dr. Kassakhian, Project QA/QC Manager, Tetra Tech, Inc.

immediately by telephone with a written follow-up to be sent by mail.

Mr. Paul J. Kuhn is the manager of the Inorganic Laboratory Department of ARI while Mr. Brian Bebee

is the Manager of the Organic Laboratory Department. The various methods and functions for those

O departments are detailed in Figure 3-2.

Bottle preparation and sample check-in are directed by the Sample Receiving Group under the guidance

of Ms. Terrie Hedger (see Figure 3-2).
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4.0 QUALITY ASSURANCE OBJECTIVES FOR MEASURE•MNT DATA

Data quality objectives (DQOs) are qualitative and quantitative statements developed by data users to

specify the quality of data from field and laboratory data collection activities to support specific decisions

or regulatory actions. The DQOs describe what data are needed, why the data are needed, and how the

data will be used to address the problem under investigation. DQOs also establish numeric limits for the

data to allow the data user (or reviewers) to determine whether data collected are of sufficient quality for

use in their intended application.

Data needs for Kotzebue LRRS include both screening measurements and data of sufficient quality to be

used in the health and ecological risk assessment and in the feasibility study. In addition, sufficient

information must be provided to meet the requirements of the IRPIMS database.

The EPA has established a hierarchy of DQOs which are qualitative and quantitative statements that

specify the quality of data required to support regulatory decisions during remedial response. For data

collection during the work effort at Kotzebue LRRS, main analytical program will be performed at a fixed

base laboratory at Level MI, with rigorous documentation performed according to the Hand5ook Level I

data reporting requirements. The field screening analyses included in the soil gas and geophysical

surveys will require Level H protocol. Site-specific health and safety screening and measurement of

parameters during environmental sample collection and well development and purging will be at Level

I protocol. Table 4-1 provides a summary of analytical levels appropriate to data uses during the work

effort at Kotzebue LRRS.

Quality criteria to be employed at Kotzebue LRRS address the following data ctics: accuracy,

precision, completeness, representativeness, and comparability. These criteria are discussed below.
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4.1 DEFINITION OF CRITERIA

"S" 4.1.1 Accuracy

Accuracy is the degree of agreement of a measurement or average of masurmnts with an acceted

reference or "true" value, and is a measure of bias in the system.

4.1.2 Precision

Precision is a measure of mutual agreement among individual measu of the same property under

prescribed similar conditions.

4.1.3 Completeness

Completeness is a measure of the amount of valid data obtained from a meawrenent system compared

to the amount expected under correct, normal conditions.

4.1.4 Repr1eus-atilvmemu

Representativeness expresses the degree to which data accurately and precisely represent a characteristic

of a population, parameter variations at a sampling point, a process condition, or an environmental

condition.

4.1.5 Comparabilfty

Comparability expresses the confidence with which one data set can be compared to another data set

measuring the same property. Comparability is ensured through the use of established and approved

sample collection techniques and analytical methods, consistency in the basis of analytes (wet weight,

volume, etc.), consistency in reporting units, and analysis of standard reference materials.

4.2 MEASUREMENT OF DATA QUALITY

4.2.1 Accuracy

For this project, accuracy of the measurement data will be assessed and controlled. Field instruments have

a potential accuracy which is specified by the manufacturer. The ability to obtain this level of accuracy

depends on proper calibration. For the laboratory, results of method biank analysis, as well as reagent.
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matrix, and surrogate QC sample results, will be the primary indicators of accuracy. These results will

be used to control accuracy wiin acceptable limits by requiring that they meet specific criteria. As these

spiked QC samples are analyzed, spike recoveries will be calculated and compared to pre-established

laboratory acceptance limits. The calculation formula for percent recovery is:

% Spike Recoery = [Value of Sample Plus Spike Addeo] -1 Value of Unpked Samp/l X [[Value of Spde Addeo t

Acceptance criteria, also termed "control limits," will be based on previously established (i.e., historical)

laboratory capabilities for similar samples using control chart techniques. In this approach, the control

limits reflect the minimum and maximum recoveries expected for individual m for an in-

control system. Recoveries outside the established control limits indicate some assignable cause, other

than normal measurement error, and the possible need for corrective action. Corrective action could

include recalibration of the instrument, reanalysis of the QC sample, reanalysis of the samples in the

batch, or flagging the data as suspect if the problem cannot be resolved. These results will be reported

to the Tetra Tech, Inc. Project QA/QC Manager.

According to the Handbook resampling may be performed if samples exceed their specific holding time

requirements or are not preserved properly. If second column analysis, where appropriate, is not

performed within the specified holding time, resampling may be undertaken.

4.2.2 Precision

Precision is defined as a measure of mutual agreemen of a measurement or average of measurements

with an accepted reference of "true" value. Based on these results, a measure of bias within the system

can be estimated. Precision of the measurement data gathered during the work effort at Kotzebue LRRS

will be based on QC sample analyses (repeatability), replicate analyses (replicabiity), and results obtained

from duplicate/replicate field samples (sample replicability).
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Precision is independent of the error (accuracy) of the analyses and reflects only the degree to which the

measurements agree with one another, not the degree to which they agree with the "truen value for the

parameter measured. Precision is calculated in terms of Relative Percent Difference (RPD), which is

expressed as follows:

ReD= [X 1-Xd X O
RPD = I-X X 100 [12

[((x ' X2)/2]

where: XI and X2 represent the individual values found for the target analyte in the two replicate

analyses.

RPDs must be compared to the laboratory-established RPD for the analysis. For concentrations less than

10 times the method detection limit, RPD criteria are not valid, and variations may be as great as

100 percent. Precision of duplicates may again depend on sample homogeneity. Initial spike concen-

trations will be greater than the detection limits and will have a range comparable to those stated in

SW-846 (EPA 1992).

When RPDs exceed previously established control limits, the analyst or his/her supervisor must

investigate why the data exceed stated acceptance limits and report these findings to the AM Project

Manager. RPDs outside the established control limits can indicate some assignable cause, other than

normal measurement errors, and the need for corrective action. Follow-up action can include

recalibration, reanalysis of the matrix spike/matrix spike duplicates (MS/MSD) QC sample, environmental

sample reanalysis, or flagging the data as suspect if problems cannot be resolved.

Replicate analysis of control samples will be obtained when QC samples specific to the environmental

samples are analyzed. Analytical precision will be evaluated from MS/MSD RPD analyses. Use of

duplicate samples during analysis can also allow a measure of precision to be determined.

Field duplicates are defined as two samples collected independently at a single sampling location during

a single act of sampling. Field duplicates will make up 10 percent of the original sample number. Field

duplicates will be collected for groundwater samples and analyzed for the same parameters.
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A field replicate is defined as a single sample that is collected, then divided into two equal parts for the

purpose of analysis. Field replicates will number 10 percent of the original sample nuber. Field

replicates will be collected for soil/sediment samples and analyzed for the same parameters. Discretely

sampled field duplicates/replicates are useful in determining sampling variability. However, greater than

expected differences between replicates may occur because of variability in the sample material. In these

instances, a visual examination of the sample material will be performed to document the reason for the

difference. Field sample duplicates/replicates shall be used as a QC measure to monitor precision relative

to sample collection activities. Analytical precision shall be evaluated using RPDs for MSIMSD, or

duplicate samples.

4.2.3 Completeness

The target value for completeness of all parameters is 100 percent. Measurement data completeness is

a measure of the extent that the database resulting from a specific measurement effort fulfills the

objectives for the amount of data required. For this program, completeness will be defined as the valid

data percentage of the total test requested as follows:

Completeness (%) = No. of Succes•f Analyses X 100 [31
No. of Requested Analyses

Successful analyses are defined as those in which the sample arrived at the laboratory intact, properly

preserved, in sufficient quantity to perform the requested analyses, and accompanied by a completed

Chain-of-Custody form. Furthermore, the sample must be analyzed within the specified holding time and

according to QC acceptance criteria.

Completeness for the entire project also involves elements specific to field and laboratory documetation

of sample collection. This includes documentation detailing whether samples and analyses specified in the

Work Plan have been processed using the procedures outlined in this SAP and whether laboratory SOPs

have been implemented.
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Completeness values for laboratory parameters are addressed in Section 13 of this document. For the

work effort at r itzebue LRRS, a completeness value of 90 percent will be considered acceptable. Failure

to achieve this goal may require resampling and reanalysis.

4.2.4 Representativeness

Representativeness describes how well the data reflect site conditions in the vicinity of the data point at

the time of collection. Representativeness may be maintained or attained by careful documentation of data

collection procedures and adherence to standard data collection procedures.

The characteristics of representativeness are usually not quantifiable. Subjective factors to be taken into

account are as follows:

0 Degree of homogeneity of a site;

a Degree of homogeneity of a sample taken from one point in a site; and

a Available information on which a sample plan is based.

Field duplicates and field replicates, as defined under precision, are also used to assess representativeness.

S Two samples which are collected at the same location and at the same time are considered to be equally

representative of the site, at a given point in space and time. Soil borings and well locations will be

chosen to represent the areas of interest at the site. To maximize representativeness of results, sampling

techniques, sample size, sample locations, and depths will be carefully selected so they provide laboratory

samples that are representative of the site and the specific area. Properly installed monitoring wells ensure

that the water being sampled originates from the water-bearing horizon of concern. Care must by taken

to ensure proper stabilization of measured water parameters, clarity, and color before groundwater

samples are taken. Precautions concerning the location of internal combustion engines with respect to a

well during sampling must be taken so that introduction of extraneous compounds does not affect the

representativeness of the samples. Ambient condition blanks will be collected where appropriate,

especially when volatile organic compounds are being analyzed. Since soil and sediment samples are less

homogeneous than water, the sampler and analyst must exercise good judgment when removing a sample.

Samples exhibiting obvious stratification or lithologic changes should not be used as replicates. Within

ARI, precautions are taken to extract from the sample an aliquot representative of the whole sample. An
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aliquot is removed for analysis. For samples requiring volatile analysis, premixing or homogenizin

samples will be avoided.

4.2.5 Comparab/lity

Comparability is the degree to which data from separate data sets may be compared. For instance, sample

data may be compared to data from background locations, to established criteria (e.g., Total Threshold

Limit Concentrations [TTLC]), or to data from earlier sampling events. Comparability is attained by

careful adherence to standardized sampling procedures and rigorous documentation of sample locations

(including depth, time, and date).

Data comparability will be achieved by using standard units of measure as specified in the Handbook,

(i.e., milligrams per liter [mg/L] for metals and inorganics in water samples, micrograms per liter [Wg/L]

for organics in water, and milligrams per kilograms [mg/kg] [dry weight] for both inorganics and

organics in soil samples).

The use of standardized methods to collect and analyze samples (in this case, American Society of Testing

and Materials [ASTM] and EPA methods), along with instruments calibrated against National Institute

for Standards and Technology (NIST) and EPA-traceable standards, will also ensure comparability.

Comparability also depends on other data quality characteristics. Only when data are judged to be

representative of the environmental conditions, and when precision and accuracy are known, can data sets

be compared with confidence.

4.3 GOALS FOR ASSESSMNEW CRITERIA

Project quality objectives for various measurement parameters associated with site characterization efforts

cannot be quantified for representativeness and comparability. The following elements delineate

assessment criteria discussed in detail elsewhere in the QAPP:

0 Laboratory accuracy limits for ARI are presented in Section 10.0 for each method, as are

analytical precision criteria;
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* Overall precision for the RI/MS investigation at Kotzebue LRRS, which ineude both

sampling and analytical factors, can be exiected to show RPDs up to 40 percent for soils

and 30 percent for water samples; and

* A completeness factor of 90 percent is acceptable for the RI/FS investigation of the

Kotzebue LRRS.
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5.0 FIELD SAMPLING PROCIDUlES

5.1 SAMPLING PROTOCOLS

Section 3.2, Environmental Sampling, of the Field Sampling Plan (FSP) provides descriptiom of the field

sampling procedures that will be used for field activities performed during the R effort at Kouambue

LRRS.

5.2 SAMPLE HANDLING

Preservation of samples is required to retain integrity. The most common preservation techniqme inclde

pH adjustment and temperature control. Field personnel collecting environea samples during the.RIUFS effort at Kotzebue LRRS will use EPA-r-oammended containers and adhere to EPA-recommhnded

preservation techniques for the parameters of concern (Table 5-I). The minimum sample volumes

required for each type of analysis are also specified and must be met. Precleaned sample containers for

groundwater samples, containing the appropriate preservatives as specified in Table 5-1, will be provided

by ARI. Prewashed sample containers, containing the appropriate preservatives as specified in Table 5-1,

will be provided by ARI.

5.3 RECORDKEEPING

This section presents the recordkeeping protocols for the project field logbook. Specificions for making

corrections to logbook entries as well as for entering information regarding site photographs are also

presented.

47 OtWt 94•



v I

oIill
.. u U U U U U U U

r 2 .. a 0 0 08



31

* ;i1 ii
2 hlifi IJ

.11 ';*

Sll!

~i •lj i I .E

Si 11 iJ~
U- *1 .= 5l l

'I"

I !Il~ t C!

.; f4

3 jj;~.1 ! t

S , ,t.iii-

49



5.3.1 Daily Lows

All information pertinent to a field and/or sampling survey will be recorded on apprpriaft data shuo

and in a project field logbook. This field logbook will be a waterproof, bound book with comecmively

numbered pages. Entries in the logbook will be made in waterproof ink and will include e foMowing:

M Name and address of field contact (on logbook cover);

0 Date of entry;

a Names and affiliations of personnel on the site;

a General description of each day's field activities;

a Documentation of weather conditions during samplin;

1 Location of sampling (e.g., borehole number and proximity to nearest landmark or

topographic point of reference);

M Data points for field equipment derived during calibration procedures;

I Observations of sample or collection environment;

6 Identification of sampling device;

0 Any field measurements made, such as ambient air monitoring or haidspace analysis of

soil;

a Sequence of collection of enviromnta samples;

a Type of sample matrix (e.g., soil, groundwater);

M Date and time of environmental sample collection;
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a Field sample identification number;

a Sample distribution (e.g., laboratory, hauler);

a Sampler's name;

0 Sample type (e.g., composite, normal, duplicate);

a For groundwater samples, which sample was filtered plus filter screen size and type; and

a Preservative used, if applicable, for the environmental sample.

The bottom of each page in the logbook will be signed or initialed by the person making the entries. In

addition to the information entered into the logbook, the appropriate data sheets must be filled out as each

activity is completed.

5.3.2 Corrections to the Logbook and Other Daciunts

SAll original data recorded in field logbooks, on sample tags, or in custody records, as well as other data

sheet entries, will be written with waterproof ink. If an error is made on the document or in the logbook,

corrections will be made simply by crossing a line through the error in such a manner that the original

entry can still be read, and the correct information added as the change. All corrections will be initialed

by the author and dated.

5.3.3 Photographs

Photographs, if taken, will be recorded in the appropriate logbook. Information to be recorded will

include the following elements:

a Roll and frame number;

a Time and date;

a Photographer;

a Details for the location of the photograph;

a The subject of the photograph;
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* Any significant or clevamt feaaru to me. in the pbooowpb; au

* The names of any personnl include in the pbotpapb.
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S 6.0 FIELD AND LABORATORY SAMPLE CUSTODY

Sample custody procedures will be based on EPA-recommended procedures (1992). As a result, emphasis

is placed on careful documentation of sample collection and sample transfer. To ensure all important

information pertaining to each sample is recorded, the documentation procedures described in the

following sections will be implemented during collection of environmental samples.

6.1 FIELD OPERATIONS

The sample identification scheme for the work effort at the Kotzebue LRRS is described in this section.

Additional detail is provided in the relevant portions of the FSP. Field sample custody procedures and

documentation are also described in this section.

6.1.1 Sample Identification

Sample identification numbers will be designated with a four-part code. This code is conmpatible with the

cell requirements for input in IRPIMS. An example of a sample designation is described as follows:

SS12-B5-10

where:

SS12 - The specific site designation for the Kotzebue LRRS;

B5 = The sampling activity, such as a borehole and the location; and

10 = The depth at which the sample was taken.

Soil samples will be numbered by the sampling depth for each borehole from the surface down as

sampling progresses vertically. For water samples, where the well may be sampled more than onwe, the
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consecutive number will indicate the sampling round. No numerical differentiation will be made between

the replicates and duplicate samples tior for any of the QA/QC samples.

A single sample number will apply to as many sample containers required for the specified analysis for

a specific environmental sample sent to ARI. The sample number, along with the daue and time the

sample was obtained, vill be recorded on the boring log or soil/sediment sampling record and written

on the sample tag. For groundwater sain,'.s which require multiple containers (usually one for each

analysis), a single sample number will apply to all containers of that sample. The sample number, along

with the date and time the sample was obtained, will be recorded in the field log or water sample record

and written on the sample label. After collection and identification, the sample will be maintained under

Chain-of-Custody procedures, as discussed in Sections 6.1.3 and 6.2.3 of this document.

6.1.11 Sample Labels. Samples are identified by a sample label illustrated in Figure 6-1. The infor-

mation recorded on the sample tag will include the following information:

0 Project identifier and project number;

0 Field identification sample number;

a Date and time of sample collection;

a Name of the sampler;

a Sample matrix type and depth, as appropriate, at which the sample was obtained;

a Analyses to be performed on the sample; and

* Preservative used and, in the case of water samples, whether the sample is filtered or

unfiltered.

Undisturbed Shelby tube samples collected for geotechnical analysis will be labeled appropriately for

identification. The labeling of these samples will include an indication of which end of the tube represents

54 o005. 3:0•M



FLUID SAMPLE

DATE: _ TIME: _

TC#: - SAMPLER: -

, m e,,, CLIENT:
T.nem SOSI l*.,,2

ANALYYSS:

SAMPLE #: _ _ _ __ _

PRESERVATIVE: .IUNLO-

SOLI D SAMPLE
i~I-i DATE.__ -_TME

TC_. _ SAMPLER: -

, nan, ,WN CLIENT:
TllMonnl (gg .ll t I~ll

ANALYSIS:

SAMPLE #_.

DEPTH:

Figure 6-1 Sample Labels
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the top of the sampled interval; the sample interval; the boring name; the date and time of sampling;

project identifier and number; and the initials of the sampler.

6.1.2 Sample Packaging and Shipping

All samples will be packaged carefully to avoid breakage or contamination, and will be shipped to the

laboratory at proper temperature. The following sample packaging requirements will be followed:

8 Sample bottle lids will not be mixed; all sample lids will stay with the original containers.

a All sample bottles will be wrapped in bubble pack or similar material and placed in

plastic bags to minimize the potential for breakage or cross-contamination during

shipment. Soil samples contained in brass or stainless steel liners will be placed in plastic

bags. Volatile organic analysis sample containers will also be placed in plastic bags;

activated carbon will not be used as a packaging material.

* Samples from different sites will not be intermingled in a single container; instead,

separate shipping coolers will be used for samples from different sites.

* All samples will be cooled unless "no cooling" has been specified. The sample containers

will be packed in a chilled cooler. Empty space in the cooler will be filled with inert

packing material. Under no circumstances will locally obtained material (sawdust, sand,

etc.) be used.

* The Chain-of-Custody will be placed in a plastic bag and taped to the inside of the cooler

lid.

* All coolers will be custody sealed and taped with filament tape for shipment to the

laboratory.

I Samples collected for geotechnical analysis will be packaged in sturdy cardboard boxes

with sufficient inert packaging material to prevent sample damage.
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6.1.3 Sample Custody in the Field

The criteria for proper sample custody are presented below. The documentation for sample custody and

the protocols for custody transfer are also discussed.

6.1.3.1 Sample Custody. The following Chain-of-Custody procedures will be complied with to guarantee

document sample custody. A sample will be considered under proper custody if:

N It is in actual possession of the responsible person;

* It is in view, following physical pc

0 It is in the possession of a responsible person and is locked or sealed to prevent

tampering; or

M It is in a secure area.

6.1.3.2 Chain-of-Custody. Sample custody is maintained by a "Chain-of-Custody Record" (Figure 6-2).

O The custody record is completed by the individual collecting the sample. Chain-of-Custody records will

be completed for samples collected for chemical analyses and for samples collected for geotechnical

analyses. Information recorded on this record will include the following:

0 Date - The date the Chain-of-Custody was filled out;

M Page - The page number and total number of pages necessary to detail all samples

collected during that sampling event;

0 Laboratory - The name of the laboratory where the samples will be sent for analysis;

M Address - The address of the laboratory;

M Client - The client's name, Tetra Tech, Inc., will be included;
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0 Address - The address of the client, Tetra Tech, Inc., will be listed;

a Project Name - The project tide: Kotzebue LRRS, and the specific work effort;

0 Project Number - This will be the time charge contract number assigned to the laboratory

analysis portion of the work effort at Kotzebue LRRS;

a Method of Shipment - This will include the shipper's name and the shipping number (or

the tracking number used by any other overnight delivery company) for shipment of

samples to ARI or the courier if a locally available laboratory is used;

0 Shipment Number - This will be a consecutive number initiated from the beginning of

the project;

* Project Manager - The Project Manager's name will appear in this area;

a Telephone Number - The telephone number of the Project Manager;

E Samplers - The signatures of person(s) collecting the samples;

E Field Sample Number - The entire field sample number will be detailed on the Chain-of-

Custody Record;

N Location - The location where the sample was taken from, as well as the depth, will be

listed or specified by the sample numbering system;

E Date and Time - The date and time the sample was taken;

E Sample Type - The sample matrix type will be recorded;

E Type of Containers - The type of the container will be recorded;
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* Type of Preservation - The preservation chemical, if necesary, will be detailed;

* Filtering - An indication will be made if the water sample has been filtered in the field;

* Number of Containers - The number of containers will be noted;

Analysis Required - The type and method of analysis and preuttment, if relevant, will

be printed;

* Relinquished By - The signature and printed names of the person giving up the samples

to the appropriate overnight delivery company officer or courier will appear in the

appropriate area;

a Company - The name of the organization, Tetra Tech, Inc., giving up the samples, will

be detailed;

a Reason - The reason for relinquishing the samples (e.g., transportation to a laboratory

for analysis) will be noted;

0 Date and Time - The date and time when the samples were relinquished will be recorded;

8 Received By - This will be filled out by the laboratery personnw! who receives the

samples;

a Company - The name of the receiving laboratory will be recorded; and

a Comments - Any special instructions to the laboratory, such as Rush Turnaround or other

relevant information concerning the samples, will be noted in this category. Commwets

shall also include suspected high contamination levels and high volatile content

information, as noted by the field samplers.
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6.1.3.3 flmufer of Cugody. The field personnel who take the samples are responmible for the care and

* custody of the sample until it is properly transferred or delivered to the delivery ag#t. All samples will

be accompanied by a Chain-of-Custody record. When transferring the possession of sample, the

individuals relinquishing and receiving the samples will sign, date, and note the time on the Chain-of-

Custody form. The company relinquishing the sample, the company receiving the sample, and the reason

for transfer, as stated previously, wi be noted. This record documents the transfer of samples from the

custody of the sampler to that of another person.

The relinquishing individual will record specific shipping data (airway bill number, time, and date) on

the original and duplicate custody forms. The Project Manager, or a specific designee is responsible for

ensuring that all shipping data are consistent and placed in the permanent job file.

If sent by mail, the package will be sent by registered mail with a return receipt requested. If sent by a

common carrier, a bill of lading will be retained as part of the permanent documentation.

6.2 LABORATORY OPERATIONS0
6.2.1 ARl

All sample log-in, storage, and internal Chain-of-Custody documentation are the responsibility of the

laboratory Sample Log-In supervisor. The Sample Log-In supervisor is responsible for retaining

documents, and for verifying data entered into the sample custody records. All staff members are

responsible for ensuring sample storage is secure and maintained at the proper temperature.

6.2.2 Sample Handling-ARl

Upon receipt by ARI of samples, the integrity of the shipping container will be checked and verified that

the custody seal has not been broken. A Cooler Receipt Form (Figure 6-3) will be filled out. The

presence of Blue Ice will be noted and temperature will be noted by measuring the accompanying

temperature blank with a NIST-traceable mercury thermometer. The temperature will be entered into the

Laboratory Information Management (LIM) system (Figure 6-4). If there has been a deviation from the
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temperature limit of 4C ± 2°C, the Tetra Tech, Inc. Project Manager and Project QA/QC Mmnaer will

be notified immediately by telephone with a follow up hard copy description of the anomaly noted on the

Cooler Receipt Form (Figure 6-3) to be sent by facsimile with a hard copy to follow in the mail. pH of

all non-volatile preserved water samples will be checked upon sample receipt and log-in. pH results will

be recorded on the Sample Preservation Record form.

Relevant information specific to samples received by ARI will be logged into the LIM system. The

information logged will include the following items (see Figure 6-3):

0 Date samples were received by ARI;

a The source of the samples;

a ARI specific sample identification;

a All analytical tests requested for that specific batch of samples;

• Number of samples associated with that specific batch; and

a Final disposition of the samples.

Samples received by ARI will be placed in the appropriate sample refrigerator that is maintained at

4VC ± 2°C. Refrigerators, including all purpose as well as those used for volatile samples, will have

their temperatures noted on a daily temperature record form (Figure 6-5). Information about samples with

suspected high contamination levels will be noted by the sample collectors on the Chain-of-Custody

forms. Samples identified as having potentially high amounts of volatiles will be stored separately from

all other samples to prevent cross-contamination. All refrigerators will be maintained at 4 ± 2°C, and

the temperature will be monitored and recorded by AR! personnel on a daily basis on a data sheet

specifically assigned to that refrigerator. All samples will remain in the proper environment to guarantee

sample integrity until analytical and validated QA/QC results have been generated. Environmental

samples whose holding times have expired may have some limited usefuness, and as such, should be

discarded, but only upon confirmation from the Tetra Tech, Inc. Project Manager and Project QA/QC

Manager.

6.2.3 Sample Identification

Each sample received by ARI will be given a discrete identification number to link the sample to the

identity given by the Tetra Tech, Inc. sampler. The sample identification number will consist of the
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current year and a sequential number assigned by ARI to aid in tracking the sample during analysis. This

unique numbering system will enable ARI to accurately track the sample as it is analyzed, dames and times

of analysis, the QA/QC for that sample, and the final disposition of that sample.

6.2.4 Sample Custody Records-ARl

All samples shall be monitored using internal Chain-of-Custody logbooks (Figure 6-6). The internal

Chain-of-Custody logbooks will be used to track the samples within the laboratory. All internal Chain-of-

Custody logbooks will be filed permanently at ARI. The completed original Tetra Tech, Inc. sample

Chain-of-Custody will be forwarded to Tetra Tech, Inc. with the final report.
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7.0 CALIBRATION PROCEDURES AND FREQUENCIES

FOR FIELD TEST EQUIPMENT

Field equipment and testing kits will be calibrated prior to use as relevant, in the field as detailed in

Table 7-1. This will ensure that equipment used in the field will function within the tolerable range

specified by the manufacturer, within the range required by the project, and that field test are accurately

employed. The data points generated as a result of calibration will be recorded on calibration sheets by

field personnel. Periodic calibration records will also be recorded and filed in a calibration logbook. All

instruments will be monitored for evidence of nonreproducible or erratic readings, and recalibration will

be performed as necessary. Calibration requirements are detailed in the Field Sampling Plan. Copies

of the instrument manuals will be readily accessible for all field personnel. All records of calibration

results will be subject to audit by Tetra Tech, Inc.'s Field QA Auditor.

All instruments are to be stored, transported, and handled with care to preserve equipment accuracy and

minimize downtime. Damaged instruments shall be taken out of service immediately and not used again

until a qualified technician repairs and recalibrates the instrument.
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TABLE 7-1. FIELD INSTRUMENTATION, METHODS,
DETECTION LIMITS, AND CALIBRATION PROCEDURES

Model Method of Detection Calibration

Analyte Number Analysis Range (mg/L) Procedure

Hach Test Kit. Model Number S:

Alkalinity AL-DI Digital Titration Against 10-4,000 Digital Titration to Color
Sulfuric Acid Change

Ammonia NI-SA Colo.imetric Against D-2.5 Compare to Color Disk
Salicylite and Record Value from

Scale

Carbon Dioxide CA-23 Titration Against NaOH 1.25-100 Drop Count Titration to
and Phenolphthalein Color Change

Chloride (two levels) 8-P Titration Against Silver 5-100 Drop Count Titration to
Nitrate 20-400 Color Change

Nitrate NI-I. 1 Colorimetric With D-I.0 Compare from Color Disk
Cadmium Reduction and Record Value from

Scale

Nitrite NI-15 Colorimetric with D-0.5 Compare from Color Disk
Diazotization and Record Value from

Scale

Phosphate PC.-19 Colorimetric with D-50 Compare from Color Disk
Ascorbic acid and Record Value from

Scale

Sulfate SF-I Extinction and 50-200 Graduated Scale Read
Turbimetric Processes Through Turbidity

Sulfide (single level) HS-C Color Chart Against D-5 Comparison to Color Cha
Carbonate Reaction with
Hydrogen Sulfide

Sulfide (multi-level) HS-WR Colorimetric Against D-0.55 Compare to Color Disk
Methylene Blue D-2.25 and Record Value from

D-11.25 Scale

Direct Measurement s tation:

Conductivity EPA Method Selective Ion Electrode D-50,0000 Calibrate as per
120, Model Manufacturer's Instructio
YSI 3000

Dissolved Oxygen YSI Model 51B Selective Ion Electrode D-15 Calibrate by either Winkler
Titration. Air Method, or
Saturated Water Method

pH EPA Method Selective Ion Electrode (-2 )- 19 .9 b Autocalibration to
150.1. Model Manufacturer's
Orion SA 250 Specification

Temperature EPA Method Thermometer -20 C-50 Co Calibrate as per
170.1, Model Manufacturer's Instruction

YSI 3000

Notes: D = Limit of Detection.

a Units are in micromhos/cm.

b By convention, no units are used for pH.
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8.0 ANALYTICAL PROCEDURES

Target analytes and the analytical methods used by ARI for the RI/FS effort at Kotzebue LRRS are

presented in Table 8-1. For each analysis, the following information is included in Table 8-1: parameter

name, reference and method number, the matrix, analyte of interest, and matrix-specific reporting limits.

The terminology and how the limits were determined are described in Section 8.2. The reporting limits

presented in Table 8-1 are based on experimentally derived MDL studies as found in Appendix B.

Table 8-2, in combination with Section 10.0 of this QAPP, provide QC criteria for the analytical program

used with the RI/FS effort at Kotzebue LRRS. There may be instances where high analyte concen-

trations, nonhomogeneity of samples, or matrix interferences preclude achieving the detection limits or

associated QC criteria. In such instances, the reason for deviations from the detection limits or associated

QC criteria will be reported in Corrective Action and Analyst Notes Reports to the ARI Project Manager

O and in the laboratory QC report, which are described in detail in Section 15.0 of this QAPP.

8.1 ANALYTICAL METHODS

Standard analytical methods to be used for the sample analyses are referenced in the following documents:

a Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, SW-846, 3rd

Edition (Environmental Protection Agency 1992);

E Methods for Chemical Analysis of Water and Wastes (Environmental Protection Agency

1983);

N State of Alaska Methods for the Determination of Gasoline Range and Diesel Range

Organics (February 1992).
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TABLE 8-1. ARI PRACTICAL QUANTITATION LIMITS (PQLA) FOR TARGET ANALYTES
(Page I of 9)

Method WaSr Soild
Parameters W-Water S-Soil Analyte (mg/L) (.5rk)

Total Petroleum SWS030/AKI1O Gasoline 0.4 6
Hydrocarbons

SW3550/AK102 Diesel 0.2 3

Total Organic Carbon SW9060 Modified Total Organic Carbon 0.6 560

Metals SW7421 Modified Lead 0.004 0.4

SW7470(W) Mercury 0.00006 NA

SW747 1(S) Mercury NA 0.03

SW6010 Antimony 0.1 10

SW6010 Arsenic 0.1 10

SW6010 Barium 0.01 1

SW60I0 Beryllium 0.001 0.1

SW6010 Cadmium 0 .0 2b 2

SW6010 Chromium 0.006 0.6

SW6010 Cobalt 0.01 1

SW6010 Copper 0.002 0.2

SW60IO Lead 0.04 4

SW6010 Molybdenum 0.007 0.7

SW6010 Nickel 0.02 2

SW6010 Selenium 0.1 10

SW6010 Silica 0.4 NA

SW6010 Silver 0.004 0.4

SW6010 Thallium 0.04 4

SW6010 Vanadium u.004 0.4

SW6010 Zinc 0.008 0.8

SW6010 Aluminum 0.03 3

SW6010 Calcium 0.07 7

SW6010 Iron 0.02 2

SW6010 Magnesium 0.04 4
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TABLE 8- . ARI PRACTICAL QUANTITATION LOMITS (PQLs) FOR TARGET ANALYTES
(Page 2 of 9)

Medwd WSWr So
Parameters W-Water S-Sc, Aalyte (M/L) (mi/)

Metals (Coot.) SW6010 Manganese 0.01 1

SW6010 Potassium 0.5 so

SW6010 Sodium 0.2 20
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TABLE 8-1. ARI PRACTICAL QUANTITATION LIMYTS (PQLs) FOR TARGET ANALYTES
(Page 3 of 9)

Method Water Sod
Parameters W-Water S-Soil Analyte (W/L) (mg/g)

Organochlorine SW3510/SW8081(W) Aldrin 0.02 0.00020
Pesticides & PCBs SW3550/SW8081(S)

(cap Col.) alpha-BHC 0.01 0.00020

beta-BHC 0.01 0.00031

delta-BHC 0.01 0.00032

gamma-BHC (Lindane) 0.01 0.00025

Chlordane (alpha) 0.01 0.00020

4,4'-DDD 0.017 0.0004

4.4'-DDE 0.029 0.0003

4,4'-DDT 0.031 0.0007

Dieldrin 0.02 0.0004

Endosulfan 1 0.01 0.00036

Endosulfan 11 0.021 0.0005

Endrin aldehyde 0.031 0.0003

Endrin 0.014 0.0003

Endosulfan sulfate 0.01 0.0008

Heptachlor 0.01 0.0003

Heptachlor epoxide 0.01 0.00025

Medioxychlor 0.12 0.0027

Chlordane (gamma) 0.01 0.00017

Toxaphene 0.79 0.02

PCB-1016 0.9 0.03

PCB-1221 0.8 0.03

PCB-1232 0.8 0.01

PCB-1242 0.7 0.02

PCB-1248 0.8 0.01

PCB-1254 1.0 0.03

PCB-1260 1.0 0.03

Volatile Organic SW5030/SW8260(W)(S) Acetone 9 0.01
Compounds Benzene 

2 0.0015

Bromodichloromethane 2 0.002

Bromoform 2 0.004

Bromomedhne 2 0.003
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TABLE 8-1. ARI PRACTICAL QUANTITATION LIMITS (PQUs) FOR TARGET AI4ALYTES
(Page 4 of 9)

Method Waler sod
Parameters W=Water S=Soil Analyte 64gL) (mg/kg

Volatile Organic SW5O3O'SW8260(WX(S) Bromochloromethane 1 0.002

Cmons(ot)2-Butanone (MEIK) 2 0.006

Carbon disulfide 2 0.002

Carbon tetrachloride 2 0.003

Chlorbenzne 10.002

Choodae2 0.003

Chooom1 0.001

Chloromethane 3 0.003

1.1-Dichloroedman 2 0.001

I .2-Dichloroethane 2 0.002

1, 1-Dichloroethene 2 0.004

cis- 1.2-Dachloroethene 2 0.004

trans-I .2-Dichloroethene 1 0.003

1.2-Dichloropropane 2 0.003

cis- 1.3-Dichloropropene 1 0.002

trans- 1,3-Dichloropropene 2 0.002

Ethylbenzene 1 0.0014

2-Hexanone 2 0.009

Methylene chloride 1 0.003

4-Methyl-2-pentanone (MIBK) 4 0.005

Styrene 1 0.002

1,1,2,2-Tetrachloroeduan 2 0.0029

Tetrachloroediene 1 0.003

Toluene 2 0.0029

1.1,1-Trichloroeduan 2 0.001

1.1,2-Trichloroeduan 1 0.002

1 * I,2-Trichloro-1 .2,2-tn- 1 0.002
fluoroethane (Freon 113)

Trichloroeihene 1 0.002

Vinyl acewef 2 0.005

Vinyl chloride 2 0.003

Xylenes (tocal, all isomers) 2 0.003

Bromobenzene 2 0.0023
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TABLE 8-1. ARJ PRACTICAL QUANTrrATION LIDAITS (PQLa) FOR TARGET ANALYTES
(Page 5 of 9)

Method Waamr sod
Parameters W-Water S-Soil Analyte ("/I.) (mgikg

Volatile Organic SW5O3O/SW8260(W)(S) 2-Chloroediyl vinyl ether 3 0.002
Compounds (Cont.)

I -Chiorohexane 5 0.002

I1. 1 .2-Teiachloroethane 2 0.003

1.2.3-Trichloropropane 1 0.007

Semnivolatile SW355O/SW8270(S) Base/Neutral Extractables
Organic Compounds SW3520/SW8270(W)

Acenaphthene 2 0.1

Acenaphtbylene 2 0.1

Arnhracene 2 0.1

Benzo(a)andtracene 2 0.1

Denzo(b)fluorandiene 2 0.1

Denzo(k)fluoranthene 3 0.2

Benzo(g.b~i)peryleune 2 0.1

Benzo(s)pyrene 2 0.1

Benzyl alcohol 2 0.2

bis(2-chloroethoxy) methane 2 0.1

bs3(2-ethylexyl) phdudatae 2 0.1

bis(2-chloroethyl) ether 6 0.1

bis(2-chloroisopropyl) ether 2 0.1

4-Bromopbenyl phenyl ether 2 0.1

Butyl beuzyl phthalate 2 0.1

4-Chloroaniine 6 0.3

2-Cbloronapbhdalene 2 0.1

4-Chlorophenyl phenyl ether 2 0.1

Chrysenh 2 0.1

Dibenzo(a.b) anthracene 2 0.1

Dibenzofutran 2 0.1

1 ,2-Dichlorobenuen 1 0.1

1.3-Dichlorobenzene 1 0.1

1.4-Dichlorobenzene 1 0.1

3.3'-Dichlorobenzidine 7 0.2

Diethyl phthalate 3 0.1

Dimethyl phthalift 2 0.1

r2,4-Dinitrotoluenh 1 4 0.1
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TABLE 8-1. ARI PRACTICAL QUANTITATION LflW4TS (PQLs) FOR TARGET ANALYTES,
(Page 6 of 9)

Method Waser sod
Parameters W-Water S=Sod Analyte (jt/L) (mg/kg)

Semaivobtile SW3550ISW827O(S) 2.6-Dinitrocoluene 5 0.1
Organic Compounds SW3520/SW8270(W)
(Cont.) Fluoranthene 2 0.1

Fluorene 2 0.1

Hexachlorobenzene 2 0.1

Hexachlorobutadiene 2 0.1

Hexachlorocyclopentadiene 9 0.1

Hexachloroethane 2 0.1

Indeno(1.2.3-cd)pyrene 2 0.1

Ispooe2 0.1

2-Methybiaphthalene 2 0.1

Nptaee1 0.1

2-Nitroanilmne 4 0.06

3-Nitroamline 20 0.35

4-Nitroaniline 10 0.42

Nirbnee1 0.1

N-ahmrsodiphertylamine 2 0.3

N-nitrosodipropylamine 4 0.1

Phnnhee2 0.1

Pyee2 0.1

Di-n-octylphdialate 2 0.1

Di-n-butylphthalate 3 0.2

1 ,2,4-Trichlorobenzene 1 0.1

Add Eztraclabhes

Benzoic Acid 10 0.18

4-Chloro-3-methylphenol 3 0.2

2-Chlorophenol 1 0.2

2,4-Dichlorophenol 3 0.1

2,4-Dimethylphenol 8 0.3

4,6-Dinitro-2-methylphenol 9 0.28

2,4-Dinitrophenol 30 0.28

2-Mediylphenol 1 0.3

4-Methylphenol 2 0.2

r2-N itrophenol 2 0.1
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TABLE 8-1. All PRACTICAL QUANTITATION LVt4ITS (PQLs) FOR TARGET ANALYTES
(Page 7 of 9)

Niediod Wate sod
Parameters W-Water S-Soil Analw W&g) (mg/kg)

Semaivolatile SW3S3O/SW8270(S) 4-Nierophesol 5 0Oil
Organic Compounds SW3S2OISW827O(W)
(Cont.) Penttchiorophenoi 10 0.10

Pbenol 3 0.2

2,4,S-Trichloropbenol 4 0.OS

2.4.6-Trichlorophenol 01
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TABLE 9-1. All PRACTICAL QUANTrrATION LIMITS (PQLa) FOR TARGET ANALYTES
(pagp S of 9)

Method TCLP Extract SON
Parameters W-Water S-Soil Analyse (Img/L) (09Vkg

Toxicity SWJ31 I/SW6OIO Arsenic 0.1 NO~

Leaching Procedure SW1311iSW6OiO Barium 0.01 NA:

SW1311/SW6010 Caromium 0.02b NA9

SW1311/SW6OIO Leald 0.042 NoA

SW13 1 1/S W7470 Mercury 0.00006 NAa

SW1311/SW6OI10 Selenium 0.1 NOa

SW1311/5W6010 Silver 0.004 NAa

SW131II/SW8OS1 Endrin 0.000014 NAa

SW131 I/SW8OS1 Lindiane 0.00001 NAa

SW1311/SW8O81 Methoxychlor 0.00012 Noa

SW13111SW8081 Toxaphene 0.00079 NOa

SW1IM/SWS1SO 2.4-D 0.0046 NA&

SW 1311/ISW8 150 2.,45-TP (Silvex) 0.0069 NAO

SW1311/SW8260 Benzene 0.002 NA

SW1311/SW8260 Carbon P tachoride 0.002 NAO

SW1311/SWWSOS Chlordane 0.00001 NOa

SW1311/SW8260 Chlorobeuzene 0.001 NAO

SW131 I/5W8260 Chloroform 0.001 NOa

SW1311ISW827O o-Cresol 0.001 NAO

SW13111/SW8270 tn,p-Cresol 0.002 NAa

SW1311ISW827O 1,4-Dicbiorobenzene 0.001 NAO

5W1311/5W8260 1.2-Dkchiroedimn 0.002 NAO

SW1311/SW8260 1.1-Dichloroethylene 0.002 NOa

SW1311/5W8270 2,4-Dinitrotoluene 0.004 NAO

5Wl3ll/SW808I Heptachlor (and its epoxide) 0.00001 NAa

SW1311/5W8270 Hexachlorobenzene 0.002 NAO

SW131 11SW8270 Hexachloro-1.3-butadiene 0.002 NAa

SW131I/5W8270 Hexachloroethane 0.002 NA

SW131 1/SW8260 Methyl ethyl ketone 0.002 NOa

SW1311/5W8270 Nitrobenzene 0.001 NAa
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TABLE 8-1. ARI PRACTICAL QUANT1TATION LIMITS (PQLs) FOR TARGET ANALYTES
(Page 9 of 9)

Method TCLP Extract Soil
Parameters W=Water S -Soil Analyte (mg/L) (mg/kgo

Toxicity SW1311/SW8270 Pentachlorophenol 0.01 NAa
Characteristic
Leaching Procedure SWI311/SW8270 Pyridine 0.01c NAa
(Cont.)

SW 1311/SW8260 Tesrachloroethylene 0.001 NAa

SW1311/SW8260 Trichloredhylene 0.001 NAa

SW1311/SW8270 2,4,5-Trichlorophenol 0.004 NAa

SW131 1/SW8270 2,4,6-Trichiorophenoi 0.005 NAa

SW131 1/SW8260 Vinyl Chloride 0.002 NAa

a NA = Not applicable.

b Exceeds Handbook MQL.

C Interim limits.

Notes: 3510: EPA method 3520 will be substituted when emulsions are encountered and during periods of high
sample throughput when 3510 capacity is exceeded.

The methods cited are from the foUowing sources:

E Methods - Methods for Chemical Analysis of Water and Wastes. EPA Manual. 600/4-79-020
(Environmental Protection Agency 1983-with additions).

SW Methods - Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846,
3rd Edition (Environmental Protection Agency 1992).
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The rationale for the selection of the parameters and methods used for the RI/FS investigation are

* described in detail in the Work Plan; however, a brief discussion is provided in this QAPP.

8.1.1 Metals, Metalloids, and Nonmetal Analyses

Water and soil samples will be analyzed for lead by Graphite Furnace Atomic Absorption Spectroscopy

(GFAA) by EPA Modified Method 7421. Mercury will be analyzed by cold vapor atomic absorption

spectroscopy using Methods 7470 for water and 7471 for soil. The remaining metals will be determined

by Inductively Coupled Plasma Emission Spectroscopy (ICP), Method 6010. The preparation method

of the sample for ICP and GFAA is dependent on matrix type and analytical technique. For soils, only

one digestion is required, EPA Method 3050. Water samples require two preparations, one for ICP and

one for lead analysis. For ICP analysis the dissolved metal and total antimony samples are digested fol-

lowing Method 3005 and all other total metals following 3010. For GFAA analysis, EPA Method 3020

is utilized for total and dissolved lead. For soil samples requiring a toxicity characteristic leachabiity

profile, EPA Method 1311 will be used to extract the sample. The subsequent analysis will be by the

specified EPA Method.

8.1.2 Organic Analysis. Soil and water samples will be analyzed for gasoline and diesel-range Total Petroleum Hydrocarbons by

State of Alaska Methods AKI01 and AKI02, respectively. The SOP for AKI01 and AK102 are included

in Appendix B of this document. The pretreatment procedure for AKI01 will be performed by ARI as

detailed in their SOP number 422S found in Appendix B. No field pretreatment will be performed.

After pretreatment, the samples will be extracted via purge and trap (SW 5030) and analyzed as per

AKIOI. If AK102 results in soil samples indicate that there are fuel hydrocarbons greater than C28 , the

AK102 Method will be extended to evaluate residual range organics through C40. Volatile organics in

soil and water samples will be analyzed by EPA Method 8260, with a modified analyte list corresponding

to SW8010 and SW8020. Semivolatile compounds in water will be extracted by EPA Method 3520. If

necessary, samples will undergo Gel-Permeation Cleanup (GPC) using EPA Method SW3640. Semi-

volatile compounds, chlorinated pesticides, and PCBs in soil will be extracted by EFA Method SW3550

and then each soil sample will undergo GPC using EPA Method SW3640. Chlorinated pesticides and

PCBs will be extracted from water by EPA Method SW3510. If necessary, samples will undergo GPC

using EPA Method SW3640. Soil and water samples will then be analyzed by EPA Method SW8270 for
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semivolatile organic compounds and EPA Method SW8081 for chlorinated pesticides and PCBs. For all

samples analyzed by GC where positive results are encountered, second column analysis will be per-

formed to confirm the presence and amount of those results. Total organic carbon will be analyzed for

in soil and water samples using EPA Method 9060 which has been modified to include soils. EPA

Method 8150 will be used to determine the presence of chlorinated herbicides in TCLP extracts. Method

specific analytes found in EPA Methods 8260, 8270, 8081 associated with TCLP analysis will also be

performed for select samples.

8.1.3 Analysis Performed in the Feld

Field measurements for alkalinity, ammonia, carbon dioxide, chloride anions, nitrate, nitrite, phosphate,

sulfate, and sulfide will be accomplished using HACH Field Test Kits. The detection limits and cal

bration procedures for this field measurement are detailed in Table 7-1. Direct -- will also

be performed in the field and include temperature (EPA Method 170.1), pH (EPA Method 150.1),

specific conductance (EPA Method 120.1), and dissolved oxygen.

8.2 DETECTION LIMITS

Detection limits are required for all methods of quantitative analysis to evaluate each method's

performance. Detection limits for many analytical procedures depend highly on the matrix of the sample

or material that is tested. Interferences frequently require sample dilution and/or method modifications

that may change the practical quantitation limits. Statistical method detection limit (MDL) studies are

performed according to 40 CFR 136, by analysis of a standard solution with each analyte in reagent

water, or matrix, if appropriate, at a concentration of one to five times the expected detection limit, with

seven consecutive measurements on one day Limits are calculated as standard deviation nmltiplied by

the Student's t test value for n-I degrees of freedom. Practical Quantitation Limits (PQLs) are deter-

mined to be 10 times the standard deviation of the seven consecutive measurements.
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8.3 CALIBRATION PROCEDURES AND FREQUENCIES

Analytical instruments shall be calibrated periodically using EPA-traceable standards in Wcordane with

the specified analytical methods. Table 8-2 provides a summary of calibration practices tused by ARl.
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9.0 DATA REDUCTION, VALIDATION, AND REPORTING

9.1 DATA MANAGEMENT

Data storage and documentation will be maintained using logbooks and data sheets that will be kept on

file at ARI. All computer-generated raw data are stored on magnetic tape, or other media and will be

maintained, along with paper copies by ARI and for one year after completion of all analytical taskm.

9.2 DATA REDUCTION

Data reduction calculations to be used on data generated during sample collection at Kotzebue LRRS are

part of ARI's SOP. All data generated will have units consistent with those specified in the Handbook.

9.3 DATA QUALITY ASSESSMENT

9.3.1 AR!

After samples are extracted and analyzed, the ARI Analyst generates the appropriate laboratory dam

(Table 9-1). The Analyst is also responsible for the first level of data review (see Table 9-1). Control

charts and analytical notes are maintained by the Analyst. The Analyst also initiames any discrepancy

notification if warranted (see Table 9-1).

The Supervisor of that particular section oversees daily analytical activities. Analyst notes containing QC

notes and narrative notes detailed by the Analyst are reviewed by the Supervisor or Senior Chemist (see

Table 9-1). The LIMS data generated by the analyst, as well as corrective actions, are also reviewed and

validated by the Supervisor or Senior Chemist. Daily quality control, such as calibration curves, is also

87 OE21M. 3:1"~



TABLE 9-1. ANALYTICAL DATA REVIEW PROCESS, ARI

Analyst 0 Sample analysis and raw data generation
0 Data review - Ist level (bench)
* Control charting/verification of acceptable QC results
* Analytical notes
* Data entry into LIMS
* Discrepancy initiation and documentation of corrective actions
0 Provide copies of log books, as necessary

Supervisor * Oversee daily analytical activities

Section Manager 0 Ensure program compliance
* Review discrepancies requiring manager resolution
* Technical conference calls with client

Data Reporting and Review 0 Generate data reports
* Generate forms package
* Final data review and validate
* Electronic deliverables generation
* Data validation
* Review of analyst notes and corrective action reports
* Supervise contractual and technical compliance
* Discrepancy review
* Review quality control daily (calibrations, etc.)
* Ensure technical validity of data

Quality Assurance 0 10 percent contractual compliance review (data packages)
- Custody when required;
- Calculations;
- Methods criteria;
- QC criteria;
- Forms; and
- Control charting.

* QA auditing

Project Manager * Review and summarize analyst notes/corrective actions
"* Review packages for completeness and quality
"* Cover letter/cue narrative
* Collate organic and inorganic packages
* Client/laboratory liaison
"* Prepare package and paginate
"* Maintain data package flies
* Deliver package to client
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reviewed by the Supervisor (see Table 9-1). The Supervisor is also responsible for ensuring contractual

S and technical compliance associated with the samples collected at Kozebue LRRS.

The Project Manager prepares the case narrative using all analytical notes and corrective action documen-

tation. Program compliance is ensured by the Manager and Supervisor (see Table 9-1). The Manager will

also confer with Tetra Tech, Inc.'s QA/QC staff regarding technical issues.

Data Review Staff have final data review and validation responsibilities (Table 9-1). Data reporting staff

generate data reports and forms packages, and also assist with electronic deliverables generation.

The QA Officer ensures that there has been at least 10 percent contractual compliance review of the data

package (see Table 9-1). The QA officer reviews items in the data package such as calculations, deter-

mines if both QC and method criteria have been met, and checks that the proper forms have been used

and the control criteria have been adequately detailed (see Table 9-1). The QA officer periodically

conducts audits to verify compliance with established procedures.

The ARI Project Manager prepares the case narrative and package, reviews the data package for

S o completeness and quality as well as the narrative for accuracy (see Table 9-1). The Project Manager also

serves as a liaison between the laboratory and Tetra Tech, Inc. Final data package including a cover

letter will be sent to Tetra Tech, Inc. by the Project Manager (see Table 9-1).

At any level during data review, if a condition adverse to quality is identified, a corrective action may

be initiated to return the data to a satisfactory status (Figure 9-1). The situation is analyzed for both

incidental conditions as well as chronic trends that have effected the quality of the data being generated.

The impact of the condition is evaluated and if deemed to have no adverse effect to the quality of the

data, the investigation is closed with written narrative to support the decision (Figure 9-1). If the

condition is deemed to cause adverse effects to the quality of the data, the relevant manager is notified

and the following steps are taken:

* The cause of the adverse effect is determined,

* Any inpacts to the data are evaluated;
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Figure 9-1. Corrective Action Flowchart
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"* Corrective actions are taken to preclude a recurrence of the adverse effect;S
"* The adverse condition as well as the steps taken to alleviate this condition am documed

and reported to the appropriate manager; and

a The implementation of the corrective action is verified (Figure 9-1).

Once the corrective action has been determined to be effective, the case is closed out with written narra-

tive documenting all steps taken. If the corrective action is determined to not be effective, the appropriate

manager is notified and the corrective action steps are again repeated (Figure 9-1).

9.3.2 Tetra Tech, Inc.

Validation of data generated by ARI is the responsibility of Tetra Tech, Inc.'s Project QA/QC Manager,

and data Management Manager. Validation activities will be performed according to the Honbook and,

where applicable, the following documents:

"* National Functional Guidelines for Organic Data Review, Multi-Media. Muli-Concen-

Stration (OLMO).1) and Low Concentraton Water (OLCOJ.O) (Environment Protection

Agency Draft 1991b);

"* Laboratory Data Validation Fkncrional G•uielines for Evaluating Inorgania Analyses

(Environmental Protection Agency 1988); and

I National Fmnctional Guidelines for Organic Data Review, Muvtl-Media, Mufti-Concen-

tration (OLOl. 0) and Low Concentration Water (OLCOI.O), Draft Funcdt GWdens

for Organics for Pesticide Fractions (Enviromnal Protection Agency Draft 199Ia).

In addition, data validation procedures or Standard Operating Procedures used by ARI will be reviewed

by Tetra Tech, Inc.'s laboratory QA Oversight staff member.
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9.3.2.1 LeW I Dam Rcpitiug. Final reports from ARI will include at least the following elements

which are consistent with a Level I data package:

a A copy of the signed Chain-of-Custody form showing the date and time the sample was

received;

* A cross-reference of field sample number to laboratory sample number;

a A cross-reference to identify applicable laboratory QC samples with the field sample;

a A glossary to define the symbols and terms used in the laboratory report;

* Sample collection, sample receiving temperature, sample extraction, and analysis dates;

* A list of the instrument and method detection limits;

M Percent moisture content of soil samples;

a A list of practical quantitation limits;

a A sample data or analytical results summary for the samples;

M For GC second column confirmation samples, a data or analytical results summary will

also be reported;

M A QA/QC summary report, providing data on method blanks, surrogate recoveries,

laboratory control samples, MS/MSD, or any other QA/QC samples relevant to the

sample. The QA/QC report will also detail QC limits and discuss corrective actions taken

when limits are outside control limits; and

M A case narrative that details a review by ARI of all elements relevant to the sample re-

suits as found in Table 9-2, Section D through E for both inorganic and organic analyses.
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9.3.2.2 Level I Data Review. Level I data review performed by Tetra Tech will consist of an evaluation

of the laboratory case narrative and the following:

Holding Times. The elapsed times between collection, extraction, and analysis of samples will

be compared to the recommended holding times specified in Table 5-1. All samples deviating from the

recommended holding times will be qualified. Professional judgement will be used to evaluate the

appropriate qualifications based on the severity of the deviation.

Temperature Blanks. Temperature blanks will accompany each cooler of samples shipped to the

laboratory. The temperature of the blanks will be recorded upon arrival at the laboratory. The

temperatures will be compared to the recommended preservation temperatures specified in Table 5-1.

If the temperatures deviate from the recommended preservation temperatures, professional judgement will

be used to determine if the deviation warrants qualification of the data.

Second Column Confirmation. The analyses requiring second column confirmation will be

evaluated to confirm the presence of a detected analyte. Those analytes that cannot be confirmed in the

second column will be qualified.

Relative Percent Difference. RPDs will be compared between field duplicate samples and

replicate samples. When occasional RPDs are greater than 40 percent for soil or 30 percent for water,

Tetra Tech, Inc. will attempt to assess if the source of the discrepancy can be ascribed to sample

heterogeneity or some other natural cause. If RPls consistently exceed control limits at any point during

the project, sampling or analytical procedures will be reevaluated.

Laboratory and Feld Blanks. Results of laboratory and field blank analysis will be reviewed for

the presence of contaminants. Corrective actions shall be implemented whenever laboratory blank and

field blank contamination is detected. Data qualifiers are further explained below.

Matrix SpkeMutrir Spike Duplicate or Dupfice. MS/MSD or duplicate sample data will be

reviewed for consistency and compliance with set control limits. In instances where MS/MSD or

duplicate results exceed control limits, nonconformance reports will be reviewed by the data validation

staff to assess the possible reasons for the exceedance. In the case of second column confirmation results,
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a second column MS/MSD or duplicate QC sample will also be analyzed and the results will be included

in the final report. Those data will also be reviewed by the data reviewing staff. The second column

confirmation sample will also be reviewed for compliance with holding time requirements.

Laboratory Control Samples. Laboratory Control Samples (LCS) will be reviewed for consis-

tency and compliance with set control limits. As with the matrix QC samples, when the laboratory

control sample results exceed control limits, corrective action reports will be reviewed by the data

reviewing staff to assess the possible reasons.

Surogate Spikes. In all samples associated with organic analysis, surrogates will be spiked at

a specific concentration. During the data review, surrogate concentrations will be reviewed against

control limits provided in Section 10.0 of this document. Organic data results will also be evaluated by

surrogate recoveries.

9.3.2.3 Data Review Quailjirs and Descriptors. The following qualifiers and descriptors will be used

as coefficients to describe data that fail criteria during a Level I review:

U The analyte was analyzed for, but was not reported above the method detection limit

(MDL).

J The analyte was positively identified: the associated numerical value is the approximate

concentration of the analyte in the sample. This qualifier is used when the result is

between the practical quantitation limit (PQL) and MDL.

UJ The analyte was not reported above the method detection limit. However, the practical

quanmitation limit is approximate and may or may not represent the actual limit necessary

to accurately and precisely measure the analyte in the sample.

B The environmental sample result is less than five times or ten times (for common

laboratory contaminants) the blank contamination.
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"B" Used in inorganics (metals) to indicate sample or blank detected above MDL but below

* PQL.

R The sample results are rejected due to serious deficiencies in the ability to analyze the

sample and meet quality control criteria. The presence or absence of the analyte cannot

be verified.

The following descriptors will be used for any situation where qualification was deemed necessary:

a Analyte was found in the method blank.

b Surrogate spike outside control limits.

c Matrix spike/matrix spike duplicate outside control limits.

d Laboratory control sample outside control limits.

e Holding time violation occurred.

f Laboratory duplicate sample failed precision criteria.

g The data met prescribed criteria as detailed in the appropriate QAPP.

h Second column results indicate that the environmental results were not confirmed.

k The analyte was found in the field blank.

n Laboratory case narrative related issue(s).

t Temperature blank outside acceptance criteria.

9.3.2.4 Level II Data Reportiag wid Validatie. After reviewing the data packages, the Tetra Tech Pro-

ject Manager will request from ARI that 10 percent of the data packages be submitted in a U.S. Air Force

Level II (Contract Laboratory Program (CLP)-equivalent) format, whose contents are listed in Table 9-2.

These packages will be validated by a third-party validator.

9.4 DATA REPORTING

Data generated during the RI/FS work effort at Koizebue LRRS will be incorporated into the IRIMS

database program. The most recent Contractor Data Loading Tool (CDLT) and QC Tool Program will

be used for the IRPIMS deliverable in conjunction with Tetra Tech, Inc.'s SOP derived for this task.
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This SOP includes instructions regarding data review for consistency and status, maintenance of

magnetically stored data to ensure integrity, plus the internal review process for the IRPIMS deliverable.

The final IRPIMS deliverable to the U.S. Air Force will be analyzed by the QC Tools Program to verify

that the deliverable is 100 percent error free.

All data gathered during the work effort at Kotzebue LRRS will be detailed into appropriate Analytical

Data Informal Technical Information Reports (ITIR). The Analytical Data ITIR will contain all relevant

portions as detailed in the Handbook. Additionally, all data will be reviewed using Tetra Tech, Inc.'s

SOP specific to that task. The resulting reviewed and, if appropriate, qualified data will be provided in

the Analytical Data ITIR.

9.5 DATA MANAGEMENT

Tetra Tech, Inc. will exert control over all aspects of data gathering during the RI/FS work efforts at

Kotzebue LRRS. This will help to ensure that the DQOs specified in the Work Plan for Kotzebue LRRS

are achieved. Figure 9-2 illustrates how Tetra Tech, Inc. will manage the data collected from both field

operations and laboratory-generated results.
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10.0 INTERNAL QUALITY CONTROL CHECKS

Sample collection procedures are provided in greater detail specific to the work effort at Kotbeue LRAM

in the FSP of this document. QC procedures associated with all sample collection procedures are an

integral part of each sampling methodology. These procedures will be oriented to the collection of

representative samples that are free of external contamination.

10.1 FIELD ACTIVITIES QUALITY CONTROL

The following details field QA/QC procedures to be used during sample collection at Kotzebue LRRS:

1 One trip blank will accompany every cooler shipment of eviomntl samples sent to

the analytical laboratory for analysis of volatile organic compounds.

* One temperature blank will accompany every ice chest containing soil and water samples

sent to the laboratory for chemical analysis.

a Ambient condition blanks are a type of field blank which are prepared by pouring

Reagent Grade Type U water into sample containers at a sampling site. These blanks are

handled as samples and then sent to the laboratory for analysis. Ambient condition

blanks will be collected at a 10 percent sample (VOC sample) frequency or one ambient
condition blank will be collected for every volatile organic compound sampling event
(whichever is fewer). Ambient condition blanks are anslyzed for volatile organic

compounds using EPA Method 8260.

0 Equipment blank samples will be collected daily from sampling equipunet used to collect

10 or more field samples. If less than 10 samples are collected within a day, equipment
blanks will be collected based on a nmning cunmlative total at a 10 percent frequency.

All parameters noted on the Chain-of-Custody form for that sampling evMt will be

analyzed for the equipment blank.

* Duplicate water samples will be collected at a frequency of 10 percent to provide a
measure of possible sampling method variability. The duplicamte samples will comist of

two samples collected independently at one sampling location during one t of sampling.
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* Replicate soil samples will be collected at a frequency of 10 percent to provide a msure

of method variability or precision. The replicates will consist of two sequential samnple

containers from the field sample.

a Chain-of-Custody forms will accompany all samples.

I Sampling apparatus will be thoroughly cleaned between each sampling event to prevent
cross-contamination of the samples. Details for deconamination procedures for drilling

and sampling equipment are provided in Sections 3.1.9 of the FSP.

10.2 LABORATORY ANALYSIS QUALITY CONTROL

As the result of a preliminary screen for environmental samples which contain a high level of contani-
nation or interference, ARI will analyze the samples on a reduced volume or mount of extracted material
for analysis. The spiking level for these analyses can be found in the appropriate SOP in Volume i1,
Appendix B of the QAPP. For SW 3550 level analysis, the relevant quality control parameers to be ued
by ARI can be found in the following sections.

10.2.1 Laboratory or Method Blank
ARI will use an artificial, matrixless sample to monitor the analytical batch for interferences and contam-
ination from glassware, reagents, and other potential laboratory-generated contaminants. An analytical
batch will be those samples that are grouped together with the same method sequence and the same
reagent lot and process common to each sample within the same period or in the contmuous sequential
time periods. The laboratory blank is taken through the entire sample preparation process, and is included
with each batch of extractions/digestion preparation or with each 20 samples, whichever is more frequent.

10.2.2 Laboratory Control Sample
The Laboratory Control Samples (LCS) are defined as blank soil or reagent water spiked with a known
amount of analyte. The spiking analyte is from a diferuw source dtn that used to establish the
calibration standards. Table 10-1 details the control limits for laboratory control samples for the
analytical method to be used by ARI on samples collected during the RI/MS investigation at Kotubue
LRRS. In addition, for metal and total organic carbon analyses of soil samples, ARI will use a certified
reference material. As the vendor lot changes, the certificate of traceability plus second source
verification will be included with each applicable data deliverable.
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TABLE 10-1. ARI CONTROL LIMITS FOR LABORATORY
CONTROL SAMPLES AND SURROGATE SPUES

(Pa pe I of 4) 
L b n oyEt lso oto 4 k

Spike Concentration Peet Recovery
Water Sod/Sedimet

Analytical Method Spiking Compounds (mg/L) (mu ) Ware Soil/Sedimms

6010 Antimony 2.5 250 +""t""2&"

Barium 2.0 200 +20b ±20

Beryllium 0.05 5.0 *20b *201

Cadmium 0.1 10 20b ±20ob

Calcium 10 1.000 *2+' ±20b

chromium 0.25 25 ±201' *20b

Cobalt 0.25 25 *201' ±201'

Copper 0.1 10 *20b +20b

Molybdenum 0.25 25 ±20b ±200

Nickel 0.50 s0 ±201' *201'

Silica 5.0 NAa : 20b NAb

SSilver 0.25 25 *201) *20+

Vanadium 0.10 10 ±*201 ±20

Zinc 0.50 50 *201) *201

Aluminum 2.5 250 *2 0+ ±201

Iron 2.5 250 ±201' ±201

Manganes 0.5 50 ±201' *2011

Magnesium 10.0 1.000 ±2011 ±201'

Potasium 10.0 1.000 *201' *201'

Sodium 10.0 1.000 ±201' *201'

Thalliumn 2.5 250 *2 0b *201'

7421 Modified Lead 0.1 10 :20b *20b

7470 Mercury 0.001 NAa *20b NAa

7471 Mercury NAa 0.5 NA ±20ob

* 102



TABLE 10-1. ARI CONTROL LIMrFS FOR LABORATORY
CONTROL SAMPLES AND SURROGATE SPIKUS

(Page 2 of 4)

Spike Coacenvratiom Patern Rmeotvey s

Waser JSoilISedbmms.mi
Analytical Method Spiking Compounds (og/L) (Mtu/kg) Water Soil/Swim

8081 Aaalyte:

Lindane (-BHC) 0.50 0.017 39- 14 4b 3 7 .14 2b

Hepwchlor 0.50 0.017 35-109b 43_124b

Aldrn 0.50 0.017 3-4o9 412

Dieldrin 1.0 0.033 53.145b 44-133

Endrin 1.0 0.033 45-136 813

4,4'-DDT 1.0 0.033 55_142b 47-13b

PCi, Aroclor 1260 10 0.33 55-142b 49-135b

Delta BHC 0.50 0.017 35-120' 33-120b

4.4'-DDE 1.0 0.033 55-142b 49-135b

4,4'-DDD 1.0 0.033 55-142b 49-13Sb

TCX 0.2 0.0067 30-102b 37-114b

DCBP 0.2 0.0067 3 0- 135 b 40-127b

8260 Aunlyte:

1. l-Dichloroethene 50 0.050 7 1- 14 7b 71-147b

Trichloroethene 50 0.050 82-138b $2-138b

Benzene 50 0.050 79-147b 79-147b

Tolumne so 0.050 87-1400,• 7-140b

Chlorobenzew50 0.050 97-145• 87-145

Br. m m 50 0.050 012# 6O-125

1,1,2-Trkhloro-1,2,2-ur- 50 0.050 60-125b 60-12.5b

fluoedmae (Frme 113)

Ethylbemzuu 50 0.050 60-125b E0-12.5b

xylene (Total) 50 0.050 W125b W125b

Surropse:

Toluene-48  50 0.050 6-138b 87-113b

Bromofluoobenzene 50 0.050 63"131b 72-121b

1.2-Dichloroeduae-d 4  50 0.050 62 .139 b 86-136,
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TABLE 10-1. All CONTROL LIMITS FOR LABORATORY
CONTROL SAMPLES AND SURROGATE SPOKS

(Pa oe 3 of 4)

Lskqm-E CaunLml

Spike Conceanvadon P ReVery s

Waier SodI/Sedi'ms
Analytica Method Spiking Compounds (pg/L) (mg/kg) Warne Soil/Sedimma

8270 ,nalyte: SW3510/SW3520 SW3510 SW3520 (waoe)

phenol 37.5 2.5 10.100b 37 - 10 4b 10-100

2-Chlorophenol 37.5 2.5 41-107b 4 5-1ob 41.107b

1,4-Dichlorobenzene 25 1.67 37-100b 3-o 37-100b

N-nitroso-di-n-propylamine 25 1.67 4 1 _103 b 3lo7b 41103b

1.2,4-Trichlorobenzne 25 1.67 10 -10 3b 35 -113b 10.10b

4-Cbloro-3-Medhylpbenol 37.5 2.5 4 1410 4b 3 11 1b110b

Aceoapbdwie 25 1.67 44-107b 4 1. 113b 4-107

4-Niropbenol 37.5 2.5 I 0 -100 b 11-12 b 10-100b

2,4-Diniamoluene 25 1.67 3-101b 33-10b 3-_01b

Penmowhophenol 37.5 2.5 10-130b 10 -128b0.13ob

Pyrene 25 1.67 42-1300 39-128b 42-130b

2-Methylnaphtdalene 25 1.67 47-145b 47-145b 28-114b

Niaobenzene-dS 25 1.67 33-1 10b 29 . 1 7b 35.110jo

2-Fluorobiphenyl 25 1.67 43 -10 4 b 33- 114 b 43.104b

Terpenyl-d1 4  25 1.67 33 - 13 3b 28 -133b 33 -133b

Phenol-d5  37.5 2.5 10-100b 40-14b 10.100b

2-Fluorophenol 37.5 2.5 21-1100 36-11 1b 21-1100

2,4.6-Tribaomopbnol 37.5 2.5 16 - 12 2b 24-122b 16-120

2-Chlropemo-d 4  37.5 2.5 3 3-102 b 43-102b 33-100

i,2-Dklbobem as44 25 1.67 2 8-10 5b 24112b 28 10 5b
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TABLE 10-1. ARI CONTROL LIMffS FOR LABORATORY
CONTROL SAMPLES AND SURROGATE SPIK

(Page 4 of 4)

L. W-Esubsh Com uolm

Spike Concetraton Pat Remvay S

Water Soil/Sedimnts
Analytical Method Spiking Compounds (mg/L) (mg/kg) Water SoUSadimats

9060 Modified TOC 20 " :71:20 t1wo0"

AK101/AK102 Gasoline 2.5 250 89-Wil 79-112

Diesel 1.5 100 60-120 60-120

Trifluorotoluene 0.050 5.0 79-1 0jb W-12b

nromobenzene 0.025 2.5 70-117b 73-117

Methyl arachidate 0.075 3.0 32-138 30-130

8150 TCLP 2.4-D 0.05 NA 30-143 NA

Silvex 0.0125 NA 30-143 NA

F2.4-Dichlompbettylacetic acid T 0.0W2 NA 33132 NA

a NA - Not applicable.

b Interim limit. Statistical limits will be establishet on generation of 20 data poins.

c This analyte is very difficult to monitor, and is unsuable in water.

TOC Soil LCS - NBS 2704 (3.35%C).
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10.2.3 Control Limis for Matrix SpikelMtrix Spike Duplic st.., md Su -rgas Sp im

For both organic and inorganic analyses, MS/MSD QC samples will be used in each batch with a

S-" frequency of 5 percent or with each different type of sample matrix, whichever is more fregqume. Spiked

sample results that exceed the control limits described in Table 10-2 will be further evaluated undr the

laboratory data review procedure described in this QAPP. The matrix spiking solutions for orgafics are

prepared from neat materials, or from sources independent of the calibrations standards. Inorganic

MS/MSDs are prepared with analytes of interest at an appropriate concentration as specified in SW4-46.

The specific MS/MSD analytes for organic QC samples are shown in Table 10-2 for AR!. The analytes

for inorganic MS/MSD QC samples are also detailed in Table 10-2.

10.2.4 Surrogate Compounds

For GC and GC/MS analyses, the analytical process includes the addition, subsequent detection, and re-

covery calculations of surrogate spiking compounds. Surrogate compounds are added to every sample at

the beginning of the sample preparation, and the surrogate recovery is used to monitor matrix effects and

sample preparation. Method-specific surrogates are used in both matrix and laboratory control samples

to establish the possibility of matrix interference. Suitable surrogates will have the following qualitie:

0 Will be compounds not requested for analysis;
a Are compounds that do not interfere with the determination of the analytes of interest;
N Are not naturally occurring, but are chemically simila to the analytes of interest; andS Exhibit similar responses to the analytes of interest.

Tables 10-1 and 10-2 detail the control limits for surrogate spiking compounds to be used by ARI in both

laboratory control and matrix spike/matrix spike duplicate samples. A summary of internal QC

procedures to be used by ARI are provided in Table 10-3.

For each vendor or lot, ARI will compare from historic methods response factors, retention times,

relative retention times, for any previous established surrogates. For GC/MS, spectral confirmation will
also take place by automated quantitation which use purity and fit parameters for identifying compounds.

Additionally, for any new surrogate compounds not previously run for a method, ARI will determine

either by second source analysis or a mass spectroscopic scan that the commercially available surrogate

is as represented in this document and as detailed on the vendor's certificate of traceability.

10.2.s InIrIbIaoy Duplicate Samples
10 percent soil and water samples will be collected and forwarded to an additional laboratory. These

samples will be analyzed by the same test methods as requested of AR!. An acceptac criteria of ± 10
percent will be used to evaluate the sample analyzed by ARI and its duplicate analyzed by an additional

laboratory. This is part of Tetra Tech, Inc's Quality Assurance Program to provide imerlaboraoryS comparison of analytical data collected during the Kotzebue LRRS work effort.
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TABLE 10-2. ARI CONTROL LIMYTS FOR MATRIX SPKES,
MATRIX SPIKE DUPLICATES. AND SURROGATE SPIES

(Page I of 4)

Robb" Percem
Spike Concentraton Percem Recovery % Dihrence (%)

Analytical Water Soid/Sediments
Method Spiking Compounds (mg/L) (mg/kg) Water SoW/Sedibon Water Soil/Sedimems

7421 Modified Lead 0.1 10 75-125 75-125 20P 20P

7470 Mercury 0.001 NA 7 5 -125 b 7 5- 125 b 20b 20b

7471 Mercury NAa 0.5 7 5 -125 b 7 5- 12 5 b 20b 20b

6010 Antimony 2.5 250 7 5 - 75.125b 20b 20b

Barium 2.0 200 75-125b 75-125b 2ob 2ob

Beryllium 0.05 5 7 54125 b 75 - 12 5 b 20b 20b

Cadmium 0.1 10 7 5-125b 75 _125b 2ob 2b

Calcium 10 1,000 7 5- 125 b 75 - 12 5 b 2b 20b

Chromium 0.25 25 7 5 _125 b 75 - 12 5b 20b 20b

Cobalt 0.25 25 75-125b 75 - 125 b 20b 20b

Copper 0.1 10 75-125b 75_125b 20b 2b

Molybdenum 0.25 25 7s5125b 75-125b 2ob

Nickel 0.50 50 75-125b 75-125b 20b 20b

Silica 5.0 NA 75-125b NA 20b NA

Silver 0.25 25 7 5- 125 b 75.125b 20b 20b

Thallium 2.5 250 75_125b 75 - 12 5 b 20b 20b

Vanadium 0.10 10 7 5 -12 5b 75-125b 20b 20b

zinc 0.5 50 75-125b 7 5 -125 b 20b 20b

Aluminum 2.5 250 75-125b 75-125b 20b 20b

Iron 2.5 250 75-125b 75_125b 20b 20b

Manganee 0.5 so 75-l25b 75-125b 2ob 20b

magnesium 10 1,000 7S-l2Sb 75-125b 2b 20b

Potassium 10 1.000 75-125b 75-125b 20b 20b

Sodium I0 1,000 75-125b 75-125b 20b
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TABLE 10-2. ARI CONTROL LIMITS FOR MATRIX SPINES.
MATRIX SPIKE DUPLICATES, AND SURROGATE SPIKES

(Page 2 of 4)

Laboratory-Establishsd CArol Limit

Relative Percem
Spike Concentration Percent Recovery % Diffrence (S)

Analytical Water Sodi/Sedimem
Method Spiking Compounds (mg/L) (mg/kg) Water Soil/Sedimems Water SoL/Sediments

AKIOI/AK102 Gasoline 2.5 250 60 - 12 0b 6 0 -120 b 20b 20b

Diesel 1.5 100 60 -120b 60-12ob 20b 2ob

Surrogates:

Methyl arachidate 0.075 3.0 32 - 157 b 33 - 160 b 20b 20b

Trifluorotoluene 0.050 5.0 76-111b 50-15ob 20b 20b

Bromobenzene 0.025 2.5 71-121b 50-1Sob 20b 20b

8150 TCLP 2,4-D 0.05 NA 30-146 NA 30 b NA

Silvex 0.0125 NA 30-144 NA 30b NA

Surrogates:

2,4-Dichlorophenytacetic aci~d 0.0625 NA 52-143 NA XOT NA
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TABLE 10-2. ARN CONTROL IMIS FOR MATRIX SPIKES,
MATRIX SPIKE DUPLICATES, AND SURROGATE SPUCES

(Page 3 of 4)

Laboramry-EaMblishd Conrol Lima

Relative Per;;eA
Spike Concentration Percent Recovery % Difference (S)

Analytical Water Soil/Sediments
Mediod Spiking Compounds (g/L) j (mg/kg) Water Soil/Sediments Water SoiL/Sedimmas

8081 Matrix:

Lindane (-BHC) 0.5 0.017 40-140b 37 - 14 2 b 27 b 37b

Heptachlor 0.5 0.017 35 -1 10 b 4 3 - 12 4 b 47b 2 9b

Aldrin 0.5 0.017 35 -1 10 b 40-120b 65b 41b

Dieldrin 1.0 0.033 5 3- 14 5 b 44-13 3 b 23b 3b

Endrin 1.0 0.033 45 - 136 b 38 - 13 9b 31b 58 b

4,4'-DDT 1.0 0.033 55 - 14 2 b 4 9- 13 5b 3b 33 b

PCB, Aroclor 1260 10 0.33 55 14 2 b 4 9- 13 5 b 34b 33b

Delta. BHC 0.50 0.017 35-120b 3s-12ob 49b 43bb

4.4'-DDE 1.0 0.033 55-142b 49-135b 3b 33b

4,4'-DDD 1.0 0.033 55-142b 49-,135' 34b 33b

Surrogat:

TCX 0.2 0.0067 41-121b 46-131b

DCBP 0.2 0.0067 4 5 - 13 9 b 54-133b

8260 Matrix:

1, 1-Dichloroethene 50 0.050 37-117b 32-14b 31b 54b

Trichloroediene 50 0.050 60-125b 76-117b 40b 19b

Benzene 50 0.050 60_11s5b 72-fl b 29b 17b

Toluene 50 0.050 62_125b 79-120b 43b 16b

Chlorobenzene 50 0.050 59-126b 78-122b 45b 17b

Chin, 50 0.050 60.125b 60-125b 3 20b

1,1,2-Trichioro-1.2.2-tri- 50 0.050 60_125b -125b 30b 2ob

fluoroeda (Freon 113)

Ediylbenzene 50 0.050 60_125b 60-125b 3ob 2ob

Xylene (Total) 50 0.050 60-1215b 60-125b 30b 20b

Surrogates:

Toluene-d8  50 0.050 94-109, 87-112b

Bromofluorobenzene so 0.050 gg88-11 4 7- 130b

1,2-Dichloroethane-d 4  50 0.050 92-121b 88126b I
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TABLE 10-2. ARI CONTROL LOMTS FOR MATRIX SPIKES.
MATRIX SPIKE DUPLICATES. AND SURROGATE SPlIES

(Page 4 of 4)

~~borRelativ CuINL

Spike Concentration Perce. Recovery S b (S)
Analytical Water oc/Sediments

Method Spiking Compounds (.Ug/L) (mg/kg) Water Soil/Sedimsma WuAr SoO/Sedimm

8270 Matrix:

phenol 37.5 2.5 5 -1 12b 5-112b 55 b 12 b

2-Cblorophenol 37.5 2.5 23 - 134 b 2 3 _134b 42 b jib

1,4-Dichlorobenzene 25 1.67 2 0-124b 20-124b 27b 24b

n-Nitroso-di-n-propylamine 25 1.67 10 -2 30 b 0 300b 32b 21b

1,2,4-Trichlorobenzene 25 1.67 44_14 2 b 44-142b 2 6 b 16"

4-Chloro-3-Methylphenol 37.5 2.5 22 - 14 7 b 22-147 b 5 3b 17b

Acenaphthene 25 1.67 47 - 14 5 b 4 7 _14 5b 2 1b 19b

4-Nitropbenol 37.5 2.5 10 - 132 b 10 -132 b 42 b 77b

2.4-Dinitrocoluene 25 1.67 3 9- 139b 39-139b 21b 5 5b

Pentachloropbenol 37.5 2.5 14 .176 b 3 3b Sob

Pyrene 25 1.67 5 2-1 I5 b 52 _1 15b 21b 8 3b

2-Metiylnaphthalene 25 1.67 47-14 5 b 47. 14 5b 2 1b 19b

Surrogates:

Nitrobenzene-dS 25 1.67 35 - 110 b 29-117b

2-Fluorobiphenyl 25 1.67 43 -104b 33-1 14 b

Terphenyl-dl 4  25 1.67 33 - 133 b 28-133b

Phenol-d5 37.5 2.5 10-10ob 40-104b

2-Fluorophenol 37.5 2.5 21-1 10b 36-11lb

2,4.6-Tribromophenol 37.5 2.5 16 -12 2 b 24-122b

2-Chlorophenol-d4  37.5 2.5 3 3- 10 2 b 43-10b

1.2-Dichiorobenzene-d 4  25 1.67 2 8 -105 b 24-112b

9060 Total Organic Carbon 20 mg/L 20,000d 7 5- 75 -1 7-25b 2 0b 20b

a NA - Not applicable.

b Interim limit. Statistical limit will be established on generation of a minimum of 20 data points.

c Interim values will be established and forwarded upon completion.

d Spiking levels dependent on native concentration of TOC. It is common to encounter solid environmental samples of greaer than 1%

O (10.000 mg/kg) TOC.
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11.0 PERFORMANCE AND SYSTEM AUDITS

A QA audit is an independent assessment of the measurement system. TIe purpose of the perfoman

audit is to qualitatively and quantitatively assess the data output gerated at any level within the system

during the data collection for the RI/FS work effort at Koeue LRRS. The results of the audit me

formulated into a report detailing the overall system perfomance and deficiencies, plus any recom-

mendations.

11.1 QUALITY ASSURANCE AUDITS

The Tetra Tech, Inc. Project QA/QC Mlanager and/or the QA Auditor will perform the QA performme

and systems audits for the RI/FS work effort associated with Kotzeu LRRS. The QA auditor must be

O functionally independent of the work effort to ensure objectivity because there will be a requirement for

independent assessments of the system and associated data quality. The QA Auditor will be able to

identify components of the system which are critical to overall data quality; the QA Auditor should have

a technical background and experience that enables an objective and accurate development of audit

objectives, design, and iterptation.

11.2 FIELD AUDITS

Periodic audits of field activities of both Tetra Tech, Inc. staff and subcontator will be performed by

the Tetra Tech, Inc. QA Field Auditor or QA staff memeIr. The QA audits will be conducted as soon

as possible after a project phame begins. The function of the field QA audit will be to:

a Observe procedures and technique used in the various measurement efforts, including

field sampling and analysis;
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a Check and verify histrument and sampling equipment calibration records are in place;

a Assess the effectiveness of and adherence to the prescribed QA procedures;

a Review document control and Chain-Of-Custody procedures including the completion of

the Chain-of-Custody form;

a Review the completeness of data forms and notebooks;

8 Review any nonconformance reporting procedures;

a Identify any weakness in the sampling/analytical approach and techniques; and

a Assess the overall data quality of the various sampling/analytical system employed at the

time of the audit.

Based on the audit results, the Tetra Tech, Inc. QA Field Auditor may, as uecessary, initiate corrective

action at the project level through the QAJQC Project Mamger to the Project Manager. A checklist for

relevant components of the audit will be filled out by the QA Auditor during the audit. Examples of the

general sampling are shown in Figure 11-1. Upon completion of the audit, the QA Auditor will discuss

any specific weakness or nonconformances with the field team and make P con ai for corrective

actions. An audit report will be prepared to include the relevant checklist and distributed to the Tetra

Tech, Inc. QA/QC Project Manager and Project Manager. This report will outline the audit approach

and present a summary of results and r. The Program Manager i responsible for

responding to any deficiencies.

11.3 LABORATORY AUDITS

11.3.1 Internal Audits

At least once during the project, Tetra Tech, Inc.'s Project QA/QC Manger asd/or QA Auditor will visit

ARI and other laboratories under contract for this program and verify that this QAPP, a well as the
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mNVERON1W4TAL SAhAlWNG
SYSTEM AUDff CHIECKIST

RM/PS, KOTZEBUE LEES

Contract: Dam:

Site: Auditor:

Yes No Comments Operation
PRFESAMWLIG OPERATIONS

_I _. Sample type? (specify)

- 2. Qualified personnel?

_ _ _ _ 3. Adequm facilit, equipment, and
supplies?

4. Sampling locations properly
specified?

5. Copy of tusk histructions or QAPP?
Revision .

6. Copy of daily sampling schedule?

SAMPLN OER&AT
1. Samples collected at proper

sampling locations?

_ 2. Rinse probe with Di H2 prior to
placement?.

_ _ _ 3. Purge appropriate volume prior to
sampling (3 well volumes) For this
well _ -- gallons.

4. Appropriwe sample technique used
to obtain represenive sample?

___ 5. Appropriam techniques used to
ensure sample integri and avoid
contamination?

6. At leot 10% duplicate samples
collected?

Figure 11-1. Environmental Sampling Systems Audit Checklist Samples Collected

During the RIIFS Investigation of Kotzebue LRRS. (page 1 of 2)
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Yes No Comments operation
_7. Sufcient volume of smple

Collected?

_ _ _ 8. Suitable sample container used for
storage?

_9. Sample bottles properly labeled?.

_O 10. Sampling data sheet completed in a
timely manner? (Within five
minutes of activity.)

11. OVA mesurunes takem and
recorded prior to sampling and
every 30 mmnm during sampling?

POST-SAMPLING OPFERATMOS

I . Deconta on performed
according to current procedure?
(Soap, potable water, Type H,
reagent grade waw, mnhanal,
hema.)

_ _ _ 2. Well capped immediately following
removal of pump and prior todecontmination?

_____________ 3. Sampling dafte, time, and location
propery recorded in logbook?

4. Suitable sample shipping comiamner
label usled?

___________ 5. Chain.of-Custody form filled out?

_ _ _ _ _ _ 6. taian-of-custody eal affixed to sample
container?

_7. Rderrd smple storage?

__ __ __ s. Overall rcdkeuping procedureadequat?

Additional comments:

Figure 11-1. Environmental Sampling Systems Audit Checklist Samples Collected

During the RI/FS Investigation of Kotzebue LRRS. (page 2 of 2)

120



appropriate sections of the Handbook are being adhered to. The audit will occur within the first two

S weeks of receiving samples to ensure that deficiencies can be corrected early in the program. All relevant

components of this QAPP, and the Handbook, and their application to ARI analyses of viromental

samples collected during the RI/FS work effort will be reviewed.

Tetra Tech, Inc. will perform 5 percent raw data audits onsite at ARI. During that data audit, the raw

data, such as chromatograms and calculations, will be compared to previously submitted final data

packages for consistency and accuracy. Included in the raw data audit, manual integration of quality

control and other samples will be reviewed as well as verification of the instrument specific internal

clock. Tetra Tech, Inc. will submit 10 percent of the final data generated during the RI/FS work effort

at Kotzebue LRRS to a third-party validator. Third-party validation offers an impartial assessment of

previously reviewed/validated data. These packages will be in the U.S. Air Force Level U CLP-equivalent

format.

11.3.2 Performance Evaluation Check Samplks-ARI

ARI participates in the following performance evaluation (PE) sample programs:

a EPA Semiannual Drinking Water Performance Check Samples (WS Samples);

N EPA Semiannual Wastewater Performance Check Samples (WP Series);

0 EPA Certified Laboratory Program (CLP) quarterly blind sample program for organic

analysis;

a Analytical Products Group (APG) P.E.T. blind sample program;

* Department of Energy Quality Assessment Program for Radiochemistry; and

a USEPA NRA-RADQA Performance Evaluations for Radiodms .

ARI also receives PE samples on a periodic basis from various clients.
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Periodically during any sampung round, commercially available PE samples will be forwarded to ARI

as part of Tetra Tech, Inc.'s blind sample auditing program. This program provides an external auditing

function via PE samples to assess the analytical performance of any laboratory under conmat to Tetra

Tech, Inc. for a non-CLP statement of work.

11.3.3 Certificaion Pmrras-ARI

ARI is certified by the following state and federal agencies:

a State of Washington, Department of Ecology - Environmental Laboratory Accreditation

Program;

a State of Alaska, Department of Environmental Conservation;

0 State of Washington, Department of Health - Drinking Water Certification Program;

a State of California - Environmental Laboratory Accreditation Program;

8 United States Army Corps of Engineers (US ACOE);

a United States Naval Energy and Environmental Support Activity (NEESA);

a Battelle Northwest Laboratories;

a State of Washington, Radiation Protection Division - Radioactive Materials License; and

a Hazardous Waste Remedial Actions Program (HAZWRAP) (US Dept. of Defense).
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12.0 PREVENTIVE MAINTENANCE

12.1 MAINTENANCE RESPONSIBILITIES

ARI maintains service contracts for analytical instruments including balances, and inductively coupled

plasma spectrometer. Maintenance on chromatographs, graphite furnaces, and mass spectrometers is

performed by ARI personnel. All instruments and equipment receive routine preventive maintenance,

which is recorded in instrument specific maintenance logs. Routine maintenance ensures that the equip-

ment is operating under optimum conditions, reducing the possibility of instrument malfunction.

12.2 MAINTENANCE SCHEDULES

SPreventive maintenance procedures including lubrication, source cleaning, detector cleaning, and the

frequency of such maintenance are performed according to the procedures recommended in the

manufacturer's instrument user manual.

Chromatographic carrier gas purification traps, injector liners, and injector septa are cleaned or replaced

on a regular basis. Precision and accuracy data are examined for trends and excursions beyond control

limits to determine evidence of instrument malfunction. Maintenance must be performed when the

instrument begins to degrade as evidenced by the degradation of peak resolution, shift in calibration

curves, decreased sensitivity, or failure to meet one or another of the quality control criteria. Instrument

logbooks containing maintenance and repair records are kept in the laboratories at all times.
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12.3 SPARE PARTS

The laboratories also maintain adequate supplies of spare parts such as GC columns, syringes, septa,

injection port liners, and electronic parts to minimize potential down-time.

In the event of equipment malfunction that cannot be readily resolved by laboratory personnel, service

is obtained from the instrument vendor or manufacturer. Should instrument failure preclude completion

of analyses within contract requirements (i.e., holding times), the ARI Project Manager will contact Tetra

Tech to determine alternative strategies.
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13.0 PROCEDURES USED TO ASSESS DATA PRECISION,

ACCURACY, AND COMPIIETENSS

The two aspects of data quality of primary concern to Tetra Tech, Inc.'s data validation staff are precision

and accuracy. Precision is a measure of mutual agreement among individual measurements of the same

property under prescribed similar conditions. Accuracy reflects the degree to which the measured value

represents the actual or "true" value for a given parameter among individual s of the same

property under prescribed similar conditions. The completeness of the data will be evaluated based upon

the percentage of valid data relative to the total tests requested. How these data quality parameters are

assessed by ARI Quality Assurance staff, as well as Tetra Tech, Inc.'s data review/validation staff, is

discussed in Section 1.0 of this QAPP.

Laboratory-established criteiia for evaluating the precision and accuracy of the data are presented in

O Table 10-1 for ARI, the laboratory control samples and surrogates. Table 10-2, details the MS/MSD,

internal standard and surrogate QC limits to be used by AR. Percent recovery and relative percent

difference control limits for each method, matrix, and spiking compound are also described in these

tables. Tables 10-1 and 10-2 also contain the concentration of spiking analytes for ARL.
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14.0 CORRECTIVE ACTION

14.1 FIELD ACTIVITIES

During the work effort at Kotzebue LRRS, the Tetra Tech, Inc. Project Manager and sampling cum

members will be responsible to ensure that all procedures ae followed as specified and that memmm

data meet the prescribed acceptance criteria. If a problem arises, prompt action must be taken to correct

it. Engineering and scientific calculations will be checked and corrected as required by technical

personnel, and will not as a rule require QA reporting.

A nonconformance exists if there is a deviations from or a Doncaqmlian with cact speitlam,

approved procedures, the Handbook, or this QAPP. Non form e also includes major errors in

documented analysis, data, or results, and deficiencies in documentation of any other aspect of the project

that may affect the quality of the results. Personnel who identify a - shall immediately

report both verbally and in a written report the condition to the Tetra Tech, Inc. Project QA/QC Manager

who will review the report. Based on an evaluation of the nonconfor , the following activities will

result:

a Work on the specific task will stop and corective actions will be taken; or

a If the nonconfon-nc- e involves a major deviation from the contract or client-approved

Work Plan or Sampllng and Analysis Plan which may adversely affect the cost schedule

of the work, the client will be notified of the noncofomance; or

a If the noncnformance has adversely affected previously gathered data, the Tetra Tech,

Inc. Project Manager will coplete Part 2 of the Noncformance Report and notify in

writing all individuals and organizations that may be affected by the nonconformance and

resulting data.
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As a result of the nonconformance, a formal Quality Deficiency Notice may be established to address

problems identified through independent QA audits. Figure 14-1 represents an example of a Quality

Deficiency Notice. Each Quality Deficiency Notice will address a specific problem or deficiency, usually

identified during the QA audit of laboratory project operations. Any Quality Deficiency Notice issued

along with the corresponding responses will be tracked. If there is no satisfactory response to a Quality

Deficiency Notice within a 30-day time frame, or if there is a dispute concerning the corrective action,

the recommendation and/or conflict will be referred to successively higher management levels until the

issue is resolved.

A system for issuing a formal Quality Deficiency Notice will be established to address problems identified

through independent QA audits. Figure 14-1 represents an example of a Quality Deficiency Notice

(QDN). Each Quality Deficiency Notice will address a specific problem or deficiency, usually identified

during the QA audit of laboratory or project operations. Any Quality Deficiency Notice issued along with

the corresponding responses will be tracked. If there is no satisfactory response to a QDN within a

30 days, or if there is a dispute concerning the corrective action, the reommedation and/or the conflict

will be referred to successively higher manasement levels until the issue is resolved.

14.2 LABORATORY ACTIVITIES

The type and level of corrective action for laboratory activities will depend on the degree of non-

conformity. Corrective action may be initiated and carried out by nonsupervisory staff, but final approval

and data review by management is necessary before reporting any information. All potentially affected

data must be thoroughly reviewed for acceptance or rejection.

When errors, deficiencies, or out-of-control situations arise, the QA program systematically implements
"corrective actions" to resolve the problem and restore proper functioning to the analytical system.

Laboratory personnel are alerted that corrective actions may be necessary if the foilowing are observed

with respect to analytical results:
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Quality Deficlency Notice

1. CON number

2. Project 3. Pmjst Number

4. Actdly S. La __ln
6. Controlmg document

7. Requiremnt

8. Descnpion of Deficic

9. R•po•td by 10. Date

11. eausmed w lk _ IL ¶2.0..

Reuone.:

13. This soeon to be aompled by wqwxnbl* orguW*on wad urmed to
Tetra Tecr, Inc. QA by (Date).

14. Corncwve acton (ktnkding action to pevt mwrun• and root cume delatnseion).

15. Sdeued ampletion dat - 16. Signed Dedo D .b

Figure 14-1 Quality Deficiency Notice, Tetra Tech, Inc. (page 1 of 2)
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Quality Deficency Notice

Evaluation of response: QON number

17. This section to be completed by quality assumoce department

Forst asporn. El satsiacdwy C0 Unesakd.oty

Remarks

Evaklued by Daies

Second mqponh 0l Satisactry 0l Unaldsolory

Remarks __________ Evskuatsd by -Daoe_____

Third responae. El salslsciy 0 Uneseiuiafty

Remarks
SEwl•uaed by Dab_ _

1Il. Conecliw csion willed 0 Yes 0 N/A

Remarks

Vedled by 1Dab

19. Ouslity dseflency noias domed on

By

Figure 14-1 Quality Deficiency Notice, Tetra Tech, Inc. (page 2 of 2)
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a QC data are outside the acceptable window for precision and accuracy dinminaion;

a QC samples such as the method blank or the Laboratory Control Snqn contain
contamination above previously described acceptable levels;

0 Undesirable trends are detected in spike recoveries or in the RPDs between the
QC sample and appropriate duplicate sample;

a Unusual changes occur in detection limits;

a Deficiencies are detected by the QA/QC Department during internal or external audits

of the laboratory and/or deficiencies are detected from the results of performance

evaluation samples submitted by Tetra Tech, Inc.; and

a Client inquiries regarding the quality of laboratory-generated results.

Corrective action procedures can usually be handled by the chemist, who reviews the preparation and

extraction procedures for errors and checks the istrument calibration, instrument seuitivity, and

ancillary equipment associated with the instrument. If the problem persists or canmot be identified after

all possible sources of errors are investigated, the nter is then rerd to the QA group in the form

of a Corrective Action Log or a QA Concern Form (Figures 14-2 and 14-3). The QA group will review

the reports and submit an Audit Finding Corrective Action Request (Figure 14-4). Resolution and actions

taken will be documented and verified through a follow-up audit. T11 reports are maintained in the QA

files. The Corrective Action Report is also maintained in the project folder. Copies of the completed

reports are forwarded to Tetra Tech, Inc.'s QA/QC Project Manager.

Recommended holding times for samples are monitored closely. If a sample is unintentionally analye

outside a holding time, the Corrective Action Report is used to report any holding time violations

(Figure 14-2). The Project Manager will immediately notify Tetra Tech, Inc.'s Project Manager ad

Project QA/QC Officer of the holding time violation by phone, followed up by a bard-copy of the

completed Corrective Action Report by both facsimile and first-class mail. Samples mishandled by ARI

may be resampled at ARI's cost if holding times are exceeded prior to either extraction or analysis of the

environmental sample.
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COMWssl Aeilft Log

oft d..due w

Caltede lagged (pheek all VM %Wly:

Conto c&art actio WNWt. Q *uarg~ dami: 0
UflicipWo apike Q culm"d swegams bitse 0

Unaceptmme &OIpIat 0 tNolbsmadn Oilt 0
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Figure 14-2 Corrective Action Log, ARI
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ARI QAIQC CONCERN FORM

To hep ensure thM ARI's qualty wutance progmm Is ornprellh lve, and oom•es. hiut
from fnff Is encouraged. Any concern or .mo stlons for1 Irpvernan of dals
quality should be brought to Owe annion ol Me Quality Aeuaance Manager as soon as
possible. The CA Manager will review al input wihin two woding days. consuling Wth ARI
Management as appropdata. The GA Manager wil fhen provide a response to the
odgInmWr wilin ave woddig days. Confldendaty wil be respected.

SUBMITTED BY:

QNOC CONCERN:

Dow

MANAGEMENT REVIEW AND RECOMMENDATION:

OA MANAGERS RESPONSE.

<< SUBMIT COMPLETED FORM TO MICHELLE TURNER FOR ACTION 2o

00owmm Na: OW f~m• 0

-~Ii
Figure 14-3 QA/QC Concern Form, ARI
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ANALYTIrC"

LABORATORY AUDIT FINDING
CORRECTIVE ACTION REQUEST

No:

Recoimm,.a Cwnewe Ado:

A•aen To: 0. Reqmlie

Carmreo Mdbn Take:

Conqpisd By: 0ds

Foim-Up Au to Vw"yimuellb:

AudRW: Dow

PIIAu of ma•:

laow

Figure 14-4 Audit Finding Corrective Action Request, ARI
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15.0 QUALITY ASSURANCE REPORTS

Effective management of a field sampling and analytical effort requires timely assessment and review of

field and laboratory activities. Such assessment and review will require effective interaction and feedback

between Tetra Tech, Inc.'s field sampling team, the Project Manager, the Project QA/QC Manager, and

the QA Officer of ARI. Specific report procedures and contents are summarized below.

Sampling and analysis field operations will be reviewed by staff members responsible for the activity to

determine if the sampling QC requirements are being fulfilled. ARI QA staff and Project Manager are

responsible for keeping Tetra Tech, Inc.'s Project QA/QC Manager and Project Manager up to date

regarding the status of their respective tasks. This procedure ensures that solutions are developed and

implemented as quickly as possible.

The QA Auditor will include the following elements in a report detailing the status of the system data

e quality:

a Activities and general program status;

a Calibration and QC problems;

0 Unscheduled maintenance activities;

0 Corrective action activities;

a Status of any unresolved problems;

0 Assessment and summary of data completeness; and

0 Significant QA/QC problems and recommended and/or implemented solutions.

The QA Auditor will prepare audit reports following each performance and system audit. These reports

will address the audit results and provide a qualitative assessment of overall system performance. They

will be submitted to the QA Officer and the Laboratory Manager, and to Tetra Tech, Inc.'s Program

QA/QC Manager, Project QA/QC Manager, and the Project Manager.
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The final QA/QC report to be generated upon completion of the RUFS investigation of Kotasbu LRRS
will contain an analysis of the QA/QC used to assess the quality of dat generated during both field and

laboratory operations. The j-urpose of the final report is to allow evaluation of whethr data quality

objectives stated in Section 4.0 of this document have been met or not. Based on these results, usability
of the data for human health and ecological risk assessment purposes can be evaluated.

If problems requiring swift resolution arise, the Tetra Tech, Inc. Program Manger will be informed and

the nonconformance reporting/corrective actions discussed in Section 14.0 of this document will be

implemented.
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* ANALYtCAL

INCORPORATED

MDIL Study - ICP Metals In Water (method 6010)

Date: 06/93

Compound MDL PQL
Silver 0.001 0.004
Aluminum 0.01 0.03
Arsenic 0.03 0.1
Boron 0.02 0.05
Badum 0.004 0.01
Beryllum 0.0002 0.001
Calclum 0.02 0.07
Cadmium 0.006 0.02
Cobalt 0.003 0.01
Chromium 0.002 0.006
Copper 0.001 0.002
Iron 0.006 0.02
Potassium 0.2 0.5
Magnesium 0.01 0.04
Manganese 0.003 0.01
Molybdenum 0.002 0.007
Sodium 0.07 0.2
Nickel 0.006 0.02
Lead 0.01 0.042
Antimony 0.03 0.1
Selenium 0.03 0.1
Silica 0.1 0.4
Thallium 0.01 0.04
Vanadium 0.001 0.004

Zinc 0.009 0.3

MDL units are parts per million (mg/L)

0



O ANALYTnCQU

INCOIPOURAI•

MDL Study - Graphite Fumace AA Meokis In Wder (mnedhos 7421, 7460, 7740)

Date Analyzed: 06/93

C=Vound MDIL
Arsenic 0.0004 0.001
Lead 0.001I 0.004
Selenium 0.0009 0.003

MDL units are parts per million (mg/L)

1~Q



ANAWOSAUL

MDL SMdy - Mwcwy In Wdw by CVAA (mehood 7470)

Date: 02/15/94

ConYound MDL PQ

)Mercury 0.00002 1 0.00006

MDL units are parts per million (mg/l)

0

O



* ANMYUC

MDL Sudy - Ir In Wk O w (meod 3600)

Date: 03/30/94

Compound MIDL

Ferrous iron 0.015 o.05I

MDL units are parts per million (mg/I,



LjOL gwuy - ygagfl ovgard= In Wage, Oneihod 436M INCOMUPOA1D

kistrumrr*: Amn 1
Date: 03/17/94

Cmwound- MDL PQ oipen MOL POL
chler~hn 1.03 3 Eth4 Osoruen 0.28 1
V"~y Chlorde 0.52 2 m~p-XWeno 0.5 2_
Brorfxnoetharw 0.42 2 O-XVIen 0.18 1
Chworoehcuu 0.59 2 Styrene 0.06 1
Trlchloofluorornthan 0.31 1 &Omlofoffm 0.47 2
Acroleln 3.24 1"1 borpIeruzsn 0.26 1
Acetone 2.90 9 1. 1 2.2-Tetrcchloroothane 0.56 2
1,.1 .2-Trlchloro-1I .22-Tit~hooethan. 0.37 1 1 1.22-Thc**oropropn 0.41 1
1. 1-Olchkoroothen 0.71 2 *amW- kI A4Aoio-2-Suti 0.75 2

Brretae0.35 1 n-PRopyl hnzene 0.29 1
!alodioethane 0.99 3 Sronon wn 0.43 2
Msthy1sn Chlorde 0.41 1 1.3ZT~rethyrbemzen 0.50 2
Carbon Dbulkfde 0.40 2 2-Chlorotoluen 0.67 2
Acrylonlwl 0.96 3 4-Chloqotakoha 0.30 1
tranis- I .24Dlloro~ttwn. 0.42 1 t-8utybenzsne 0.36 1
VbWoActt 0.52 2 1 2.4-Trnimetylbemnrn 0.24 1
1.14-Otchooethane 0.50 2 S-uylenen 0.4 1
Butanone 0.52 2 44smopro'l1Toluew 0.29 1
22-Olchimopopropn 0.87 3 1 .- Olcloroenzene 0.36 1~
cb-i .2-Dchmorothene 0.43 2 1 A-ihlorobonzene 0.43 1

Ch~oom0.26 1 n-Sutybenzs 0.23
Bronclrom eth.ane 0.21 7 1 2-Dichlobobenen 0.30 1
1A.11-ThINOhOrehan 0.54 2 12 .- Iýý1obrovmo ci-.3 -Ch-l -o~pr to) p ýopn 0.91 3-
1. 1-Dlctlopropfopen 0.58 1 2 1 2.4Trlchrobensnrw 0.40 1
Cab~on Totrachlodde 0.42 2 HOXChliOr-1 2-Sutakn. 0.56 2
1 2-C)ichlaooethan 0.69 2 Nophttialen 0.69 2
Bonzene 0.42 2 1.2.3-Trichiwlorobnin 0.72 2
Trlchimorothene 0.18 1
1 2-DlchOmoproponeo 0.48 1 2 MXI. units coe pats per bion (jag/L
A".nod loomehan 0.44 2
Dbromomethlurw 0.50 2
2-C-hlroethyt1 VkI Ether 0.82 3
4-Methyl-2-Penanon 1.22 4
cb-1.3-Olchoroprpen 0.38 ¶

Tluene 0.46 2
trans- I Olchloroproen 0.48 2
1.1 2-TrlcIoroethan 0.42 1
1.2-Clbromoethaine 0.27 1
2-Hexanorie 0.72 2
1 .3Clciworopropn 0.34 1
Teftrchlworoethe 0.30 11
CP'orodbooromonthane 0.24 1
Chlorobenzen 0.20 1
1. 1,1 .2-Tetrachklorothane 0.46 2



ANALYflCA

INCORPOStATED

MDL Sludy - Vololfe Orgmrks in Sol/Seftmner (meihod 6260)
instrument:R FIn1
Date: 3/31/94

Compound MDL PO. Compound MDL IOU
Chloromethaneb 0.0009 0.003 Eth" Benzen 0.0004 0.0014
Vlnyl Chlorlde 0.0010 0.00 mp;-Xylgn 0.0010 0.0030
Brornomefthn 0.0006 0.003 O-XYWWn 0.0011 0.003
Chioroefthan 0.0010 0.003 Styen 0.0006 0.002
Trkchlorofluoomefthn 0.0006 0.002 Bromotorm 0.0013 0.004
Acroleln 0.0094 0.03 bopropyl Benzen. 0.0006 0.002
Acetone 0.0039 0.01 1.1 2.2-Totrachioroefhan 0.0009 0.003
1.1 2-Trichioro-1 2.2-Tirllkiooethan 0.0007 0.002 1 2Z-Th~c:hloropropai. 0.0023 0.007
1.1 -Dichloroethen. 0.0012 0.004 Irons 1 A-Olchloro-2-Sutene 0.04 0.004
Bromoeftha 0.0007 0.002 n-Propyt Benzen 0.0009 0.003
lodomthane 0.0011 0.003 Bramobenzene 0.0007 0.002
Methylen. Chodde 0.0009 0.003 1 .3A-Trdmethybenzene 0.0006 0.002
Ccxbon DWaiIdce 0.0006 0.002 2-Chiorotoluen 0.0006 0.003
AcryloNhtfti 0.0010 0.003 4-Chiorotokiene 0.0012 0.004
trans-I .2-Dchloroethene 0.0009 0.003 t-ButyDenzen 0.0004 0.001
Vinyl Acetate 0.0016 0.006 1 2A-Tfmethybenzene 0.0009 0.003
1 .1-Dichloroefthct 0.0004 0.001 s-&itylbenzen 0.0007 0ffr,
Butanwone 0.0025 0.006 4-hsopopyl Toluene 0.0007 0.002
22-01chooope 0.0007 0.002 1 .3-Olchlorobenzene 0.0010 0.003
cia-i .2-Dlchioroethene 0.0011 0.004 7L4-Dtlcorobenzene 0.0009 0.003
Chloroformn 0.0006 0.001 n-Sutylbermmn 0.0009 0.003
Bromochloromefthn 0.0038 0.01 1 2-Dichlocobenzene 0.0008 0.002
1.1 .1-Trhchloroeftha 0.0004 0.001 12-Diotrorno-3-Chloropropane 0.0012 0.004
1.1 -Dlchloropropen. 0.0007 0.002 1 2A-Tdchiorobenzvne 0.0017 0.005
Carbon TetraChiortde 0.0010 0.003 Nahoo1 .3-SuAodene 0.0013 0.004
1 2-Dlchloroeftha 0.0006 0.002 Naph*Kthae 0.0009 0.003M
Benzene 0.0006 0.0015 123-Trichlorobenzene 0.0014 0.004
Trichlwo**roeh 0.0006 0.002
1 2-Dichioropropan. 0.0006 0.003
aromodlchloromefthan 0.0006 0.002
Dlbromomethane 0.0006 0.002 MDL unbt ore park per milon (mg/kg)
2-Chioroethyl Vinyl Efthe 0.0006 0.002
4-Methyi-2-Pentanone 0.0015 0.006
cia-i .3-Dlchloropropene 0.0007 0.002
Toluene 0.0009 0.0029

1 2-Dlbrornofthan 0.0010 0.003
2-Hexanone 0.0027 0.009
1 .3-Dichroopn 0.0006 0.002
Tetrachloroethene 0.0009 0.003
Chlorodbromomoethan 0.0003 0.001
Chlorobenzene 0.0007 0.002
1,1,1 2-Tetrachloroethane 0.0010 0.003



ANAM~CA

INCORPORATED

Analysis Daft: 06/19/93 D dy-OWOOt fUMInCOOrNd670

instrumfent:. Finn 2

Compound MDL MO CrOMponWD O

Phenol 0.9 3 Diethylphthafte -1.0 3
Bb (2-Chloroethyl) Ether 1.9 8 4-Chloropheny1Penete 0.5 2
2-Oilorophenol 0.2 1 Fluorene 0.5 2
1 .3-Dkchoroberizene 0.3 1 4-N~troalNIOl 4.5- 10
1 .4-Dkchiobobnzene 0.3 1 dk-Dlnitro-2-MOethylphenoI 2.7 9
Benzy Alcohol 0.7 2 N-N~firoo Dlphenylcxslne 0.6 2
1 2-Dichiorobenzen. 0.2 1 4-SroofxppenV Phenyliether 0.6 2
2-Methylpýhenol 0.2 1 Hexachlocobenzene 0.6 2
2.2OxyI (-Chloropropane) 0.2 1 Pentachlorophenol 3.7 10
4-tvethY4phenoI 0.6 2 Phenathrene 0.6 2
N-Nltroso DI-N-Propylm~ne 1.3 4 Carbazole 0.6 2
Hexachloroethane 0.8 2 Anithracene 0.7-- 2
Nltrobenzene, 0.3 1 DI N-&utylphthalot 1.0 3
Isophorone 0.5 2- Fbjorathsn 0.6 2
2-Nltrophenol 0.5 2 Pyrene 0.6 2
2.4-Direthyphenol 2.6 8 8ut'ybenzylphItaae 0.7 2
Benzolc Acdd 3.1 10 3.3-Dichlorobenzidlne 2.1 7. sb (2-Chloroethoxy)MefthaneI 0.5 2 Benzo (A) Anftracene 0.6 2
2A4-Dichloropheriol 1.0 3I (2ihkixt Phthalate 0.6 2
1 .2,-Trlchlorcbenzene 0.2 1 Chrysene 0.6 2

Np*w 0.2 1 DI n-Octyl Phfthciae 0.6 2
4-Chloroanillne 2.0 6 Berzo (8) Fluoranthe 0.6 2
Hexachlorobutadlene 0.7 2 Benio (K) Fluoranthene, 0.8 3
4-Chloro 3 MethYlphenol 1.1 3 Benrm (A) Pyrene 0.7 2
2-Methyinophiboalene 0.6 2 Indieno (1 23-CD) Pyrene 0.5 2
Hexachlorocycopnale 2.9 9 Dlbenz (A.H) Anthroceie, 0.6 2
2.4.6-Trichlorophenol 1.5 5 1 eam= (GAH.Perylen. 0.5 2
2A.5S-Trlchloropherio 1.3 4
2-Chloronaphthalene 0.5 2
2-Nltroanhlne 1.3 4
Dimneth Phthalat 0.7 2
Ac.' -hthyiene 0.6 2
3-Nitroanillne, 5.4 20
Acena~phfthe 0.6 2
2.4-Dinltophenol 8.4 30
4-Nltrophenol 1.6 5
Dlbenzofuran 0.6 2
2,6-Dlnhtotokjene 1.5 5
2,4-Dlnltrotolue 1.3 4

MDI. units are parts per billon (j.g/L)



* ANAM~hCA

It4COUORAM

mDL Sudy - serlomoitb organic. in kdl~mer (melhod 6270)

Andjy*i Date: 06/28/93
Instrument: Ann 2

Cormpound MDL PQL Compound MDL POL
Phenol 0.06 0.2 N4-Nlroso Dohen~iaTdne 0.08 0.3
Bis (2-Chloroo"~v) Efthe 0.04 0.1 4-Wwrompheny Phenylthe 0.02 0.1
2-Chlorophenol 0.07 0.2 Heauoc~orobermmn 0.03 0.1
1 .3-Dkchloobenzene 0.04 0.1 Penohomr-iophenol 0.03 0.10
1 A-Olchlorobenzsne 0.03 0.1 PheWNczvilhren 0.03 0.1
Benzyl Alcohol 0.06 0.2 Carbcmie 0.06 0.2
12-Dichlorobenzene 0.04 0.1 Ajtvoowon 0.04 0.1
2-Mothylphanol 0.10 0.3 01 N-8ut voiphthd 0.06 0.2
2Z2Oxyl* (1 -ChloroproPane) 0.03 0.1 Ruoranthen 0.03 0.1
4-Methyphwao 0.08 0.2 pyrene 0.03 0.1
N-N~troso DI-N-Propylczrtln 0.03 0.1 &^*ybenylphthalte 0.02 0.1
Hexachloroethane 0.04 0.1 3..3'-DkIhlobenzidne 0.06 0.2
Nltrobenzene 0.02 0.1 Benz (A) Anthracene 0.04 0.1
Isophorone 0.03 0.1 81. (2-Ethyhexcyl) Phthciae 0.04 0.1
2-Nttrophenol 0.03 0.1 Chuyuen 0.06 0.1
2A-Drolmethylhe 0.17 0.3 0 4 n .4)Oc tyi P hthl 0.02 0.1
Benzoic Adid 0.06 0.18 Benz (B) Fluoanthene 0.04 0.1-
Bis (2-ChloroethoxV)Methane 0.04 0.1 Bwnz (0) Fuormonten 0.07 0.2
2A-Dlchloophenol 0.04 0.1 Benz (A) Pyrene 0.04 0.1
1 .2A-Tvtchloobenzene 0.03 0.1 h~dno (1 .23-CD) Pyrene 0.03 0.1
Naph*Kgaerm 0.04 0.1 Momen (A.H) Anthracene 0.02 0.1
4-ChiorocAnhne 0.10 0.3 Benzo (G.HJ)PereneW 0.03 0.1
Hexachloobutadien 0.03 0.1
4-Chioro 3 Methphono1 0.06 0.2

2-M~n~ptxWw0.03 0.1
HexachloocyclopentadWen 0.03 0.1
____________________ 0.04 0.1

2AS-dd~orphool0.03 0.18
2-Cloor~phcino0.03 0.08

2-N______________ 0.02 0.06
_____________________ 0.04 0.1
___ ___ __ ___ ___ __ 0.04 0.1
_____ ____ ____ ____ 0.11 0.35

_____ ____ _____ ____ 0.03 0.1
2A-Dnlrtr--herXieo 0.09 0.28
4-N ___ ___ ___ ___ ___ 0.07 0.21

___ ___ __ ___ ___ __ 0.03 0.1
2.6-Olnhtotoluene 0.04 0.1
2A-DIflotokuen 0.02 0.1
Dlethylphfha3ate 0.04 0.1
4-Chlorophenyl Phenylther 0.02 0.1
Fluorene 0.03 0.1
4-Nitroanhine 0.13 0.42
,46-DlNhtro-2-Methylpheno 0.09 02

MD. units are pats per rrilln (mfg/Kg)



ANALYICAL

INCORPORAIED

MDI Sludy - Poicides in Wcll (meod 0S1)

Analysis Date: 03/24/94 Column: DB-5

Instrument: ECD-3

ALIha-BHC 0.012 0.01
Beta-BHC 0.002 0.01
Gamma-BHC (Undone) 0.002 0.01

DOeta-BHC 0.002 0.01
Heptachlor 0.004 0.01
Aldrin 0.005 0.02
Heptachlor Epoxide 0.003 0.01
Gamma Chlordane 0.003 0.01
Alpha Chlordane 0.003 0.01
DDE 0.009 0.029
Dieldrin 0.004 0.020
Endrln 0.004 0.014
Endosulfan II 0.007 0.021
DDD 0.005 0.017
Endrin Aldehyde 0.010 0.031
DDT 0.010 0.031
Endrin Ketone 0.006 0.02
Methoxychlor 0.038 0.12

MDL units are parts per billion (glg/L)

0



O ~ANALYtICAl,

INCOWORATID

MDL ftudy - Pikckila In Wdw (method so61)

Analysis Date: 03/24/94 Column: DB-608

Instrument: ECD-3

Capound MDL PQL

Alpha-BHC 0.001 0.01
Beto-BHC 0.003 0.01
Gamma-BHC (Undone) 0.002 0.01
Delta-BHC 0.002 0.01
HeptacNor 0.004 0.01
Aldrin 0.010 0.03
Heptachlor Epoxide 0.002 0.01
Gamma Chlordane 0.003 0.01
Alpha Chlordane 0.004 0.01
DDE 0.010 0.032
Dieldrin 0.005 0.015
Endrin 0.004 0.013
Endosulfan II 0.005 0.015
DDD 0.004 0.014
Endrin Aldehyde 0.010 0.031
DDT 0.008 0.026
Endrin Ketone 0.006 0.02
Methoxychlor 0.035 0.11
Endosulfan I 0.004 0.012
Endosulfan Sulfate 0.003 0.01

MDL units are parts per billion Wg/l)



* ANALYTICAL
RUSOUlIMS

INCONIOUTED

MDI Study - Peuakc In Soi (nhod 8S0I)

Analysis Date: 03/24/94 Column: DB-5

Instrument: ECD-3

c n d MDLI PQL

Alpha-BHC 0.00006 0.00020
Beta-BHC 0.00010 0.00031
Gamma-BHC (Unclane) 0.00008 0.00025
Detta-BHC 0.00010 0.00032
Heptachlor 0.00009 0.0003
Aldrin 0.00006 0.00020
Heptachlor Epoxide 0.00008 0.00025
Gamma Chlordane 0.00005 0.00017
Alpha Chlordane 0.00006 0.00020
DDE 0.00010 0.0003
Dieldrin 0.00012 0.0004
Endrin 0.00010 0.0003
Endosulfan II 0.00016 0.0005
DDD 0.00012 0.0004
Endrin Aldehyde 0.00023 0.0007
DDT 0.00023 0.0007
Endrin Ketone 0.00033 0.0010
Methoxychlor 0.00083 0.0027

MDL units are parts per million (mg/kg)

1,334



At4ALMflALin itOUlRMS

INCOOPORATED

MDL Sudy - Picidke in Soil (mt4hod 0W1)

Analysis Date: 03/24/94 Column: DB-608
Instrument: ECD-3

Compound D PQ

Ampha-BHC 0.00007 0.00018
Beta-BHC 0.00009 0.00029
Gammo-BH-IC (Undone) 0.00007 0.00021
Detta-BHC 0.003007 0.030024
Heptachlor 0.00009 0.00028

AklIrin 0.00008 0.00026
Heptachlor Epoxide 0.00010 0.00032
Gamma Chlordane 0.00008 0.00026
Alpha Chlordane 0.00011 0.00036
DDE 0.00015 0.0005
Dieldrin 0.00015 0.0005
Endrin 0.00010 0.0003
Endosulfan II 0.00016 0.0005
DDD 0.00015 0.0005
Endrin Aldehyde 0.00027 0.0008
DDT 0.00013 0.0004
Endrin Ketcne 0.00028 0.0009
Methoxychlor 0.00109 0.0035
Endosulfan I 0.00011 0.00036
Endosulfan Sulfate 0.00025 0.0008

MDL units are parts per million (mg/kg)



ANAL~r"

INCOWPOIIATED

MDL Study - Toxophefl In Sail (me~od 8061)

Analysis Date: 03/30/94
instrument: ECD-3

D135

Compoun MDL PQ

r~oxaphene 0.01 0.02

DB608

Compound MDL PQL

Toxaphene, 0.01 ý0.03

MDL units are parts per million (mg/kg)



WCOMOSAIED

MDL Sludy - Toxophene In Wdw (mMlhod 6061)

Analysis Date: 03/30/94
Instrument: ECD-3

DB5

Conpound MDL INK

Toxaphene" 0.25 0.79

D8608

Compound MDL PaL

Toxophene 50.15 0.46

MDL units are parts per billion (Wg/L)

T, 3ý



O ~ANALYTICAL

MISOUlIOU
INCOIPORATID

MDL Study - PCs In Watw (meitod 081) i

Instrument: ECD 2
Date: 11/02-03/93 D65 Column

Compound MDL P"
Aroclor 1016 0.3 0.9
Aroclor 1221 0.2 0.8
Aroclor 1232 0.3 0.8
Aroclor 1242 0.2 0.7
Aroclor 1248 0.3 0.8
Aroclor 1254 0.2 1
Aroclor 1260 0.3 1

Instrument: ECD 2 (Second Column Confirmation)
Date: 11/02-03/93 DB608 Column

Compound MDL PQL
Aroclor 1016 0.3 0.9
Aroclor 1221 0.2 0.8
Aroclor 1232 0.3 1.1
Aroclor 1242 0.3 1.0
Aroclor 1248 0.2 0.7
Aroclor 1254 0.3 1
Aroclor 1260 0.3 . 1

MDL units parts per billion (jgg/L)



SANALYTCA

MDLgtudy-PC$Gh ••II modOSe)

Instrument: ECD 2
Extraction Date: 03/30/94

DS5

Compound MDL PaL
Aroclor 1016 0.009 0.03

Aroclor 1260 0.009 0.03
Aroclor 1254 0.011 0.03
Aroclor 1242 0.005 0.02
Aroclor 1248 0.004 0.01
Aroclor 1221 0.011 0.03
Aroclor 1232 0.005 0.01

Compound MDL POL
Aroclor 1016 0.009 0.03
Aroclor 1260 ")010 0.03
Aroclor 1254 0.009 0.03
Aroclor 1242 0.008 0.02
Aroclor 1248 0.005 0.02
Aroclor 1221 0.010 0.03
Aroclor 1232 0.005 0.01

MDL units are parts per millon (mg/kg)

0



AmaLynCAL

MDL Sludy - TOM~ amoalIne k~Wale
Method AIKo10I

Analysi Date; 05/22/93
li,*tument: PID/FID

lGaswoln 0.1 0.4

MOL unts (we part pe r" m(rn (gIL)



MM MWV.IN.Oacow In 30

MeiOd AK-101

Extraction DeftO: I I/ 19M9
It witunmont, PI/FID

FCompound 1MDL PQI/
Gasov* !e 1.7 1-

MDL urift~ Ore poN prw mI~itof (Mg/kO)



A"AY1nCAL

MOL VA~dy 1 PH DOS I WdW
M@Nho AK- 102

Anoly~s Date: 05/14/93
instrument FID-2

DO- 0.-6 I 02

MOL unfis Mv pfts per rrhl~on (mgIL)



~A"Yf

USOWORMU

MOL WAUYWHOt Lo
Mehod AK-102

EXIOCI~I Wae: 00/09/93

MQDL unhi ar" POftw p' MuOM (Mg/'O)



* ANAMYUCA

MOL Shady - TOW gOrgnc Corboui In Wdsr (melho 906GM

Date: 07/21/94

Comipound -MDL P

ITota Organic Carbons. 0.2 r-0.67

MDL units are parts per mi~lon (mg/U

.-7)7-/30?



MOL Wdy -TOC In U

Analysis Date: 06109/94
Irnsturumnt Dohn'ann DC- 190

01

07


